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ABSTRACT 


THE BASIC PURPOSE OF THIS INVESTIGATION WAS TO DETERMINE WHAT 
EFFECT THE USE OF FOLDAWAY CLIMBING APPARATUS HAD UPON THE UPPER BODY 
STRENGTH OF CHILDREN ENROLLED IN THE ELEMENTARY PHYSICAL EDUCATION 
PROGRAM, 

THREE HUNDRED AND THIRTY=FIVE GRADE FOUR STUDENTS IN SCHOOLS 
WITH THE APPARATUS COMPRISED THE EXPERIMENTAL GROUP, WHILE ONE HUNDRED 
AND NINETY=THREE GRADE FOUR STUDENTS IN SCHOOLS WITHOUT THE APPARATUS 
COMPRISED THE CONTROL GROUP. 

MosT CHILDREN WHO USED THE CLIMBING APPARATUS DID SO FOR TWO TEN 
MINUTE PERIODS A WEEK FOR TEN WEEKS EACH SCHOOL YEAR DURING THE FOUR 
YEAR PERIOD, 

AN ASSESSMENT OF THE UPPER BODY STRENGTH OF EACH SUBJECT WAS MADE 
BY ADMINISTERING THE FOLLOWING TESTS? FLEXED ARM HANG, GRIP STRENGTH OF 
EACH HAND, AND PULL=UPS. SOCIO=ECONOMIC STATUS, AGE, HEIGHT AND WEIGHT 
WERE ALSO DETERMINED FOR EACH SUBVJECT. THE SUBJECT'S WEIGHT IN POUNDS 
WAS DIVIDED BY HIS HEIGHT IN INCHES TO EXAMINE THE RELATIONSHIP BETWEEN 
BODY BUILD AND PERFORMANCE ON SELECTED MEASURES OF UPPER BODY STRENGTH. 
TESTS WERE ADMINISTERED BY THE RESEARCHER DURING THE THREE WEEK PERIOD 
FROM FEBRUARY 9 To FEBRUARY 27, 1970. 

ANALYSIS OF VARIANCE AND COVARIANCE, AND CORRELATIONS AND PROB 
ABILITIES BETWEEN SELECTED VARIABLES WERE CALCULATED WITH THE IBM 360 
COMPUTER. 

THE FINDINGS INDICATE THAT BOYS TEND TO BE STRONGER THAN GIRLS, 
AND TEND To BENEFIT MORE FROM USING THE CLIMBING APPARATUS THAN GIRLS, 


SPECIFICALLY ON THE CRITERION OF UPPER BODY STRENGTH. ALso, AS one's 
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AsstrAct (conTiNUED) 


WEIGHT=HEIGHT RATIO INCREASES (THAT 1S, THE HEAVIER A PERSON IS AT ANY 
GIVEN HEIGHT) HIS ABILITY TO PERFORM THE FLEXED ARM HANG AND PULL=UPS 
TENDS TO DECREASE, WHILE HAND STRENGTH TENDS TO INCREASE. 

ON THE BASIS OF THE FINDINGS, IT APPEARS THAT THE USE OF CLIMBING 
APPARATUS AFFECTS UPPER BODY STRENGTH$ HOWEVER, A FULL ASSESSMENT OF THE 
VALUE OF CLIMBING APPARATUS MUST ALSO BE MADE IN TERMS OF ITS EFFECT ON 


GENERAL BODY MOBILITY, PUPIL ATTITUDES, AND TEACHER=PUPIL RELATIONSHIPS.) 
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CHAPTER | 
STATEMENT OF THE PROBLEM 


INTRODUCTION 

THE LARGE NUMBER OF MEN REJECTED BY THE DRAFT DURING WoRLD WAR 
11, COUPLED WITH THE PRESENT INCIDENCE OF DEATHS DUE TO HEART FAILURE 
AND OTHER DEGENERATIVE DISEASES, HAVE LED TO CONCERN ABOUT THE STATE OF 
PHYSICAL FITNESS OF CANADIAN CITIZENS. THE ORGANIZATION OF JOGGING 
CLUBS, THE SUCCESS OF HEALTH SPAS AND THE FINANCING OF SPORTS FACILITIES 
BY THE FEDERAL AUTHORITIES ARE BUT A FEW EXAMPLES WHICH SHOW THE RESULT 
OF SUCH CONCERN. THE RECENT INCEPTION OF THE CANADA GAMES AND ARCTIC 
WINTER GAMES ARE ALSO EVIDENCE THAT PHYSICAL FITNESS IS THE CONCERN OF 


MANY CANADIANS. 


ALTHOUGH THE EMPHASIS SEEMS TO BE DIRECTED AT THE CITIZENS WHO 
ARE PAST THEIR TEEN YEARS, ONE HAS ONLY TO LOOK AT THE CENTENNIAL FiT— 
NESS PROGRAM FOR CANADIAN YOUTH, INSTITUTED BY THE DEPARTMENT OF HEALTH 
AND WELFARE THROUGH ITS ADvisoRY CoUNCIL ON FITNESS AND AMATEUR SPORT 
(CANADIAN ASSOCIATION FOR HEALTH, PHYSICAL EDUCATION AND RECREATION, 
1967), To OBSERVE THE INTEREST OF SCHOOL CHILDREN AS THEY PRACTISED 


CERTAIN ACTIVITIES TO ATTAIN A LEVEL OF COMPETENCE WHICH WOULD RESULT 
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IN THEIR RECEIVING A GOLD, SILVER OR BRONZE MEDALLION. 


PHYSICAL FITNESS HAS BEEN ONE OF THE OBJECTIVES OF PHYSICAL ED- 
UCATION (PROVINCE OF ALBERTA CuRRICULUM GUIDE FoR ELEMENTARY PHYSICAL 
EDUCATION, 1967, Pp. 1), AND MAY BE RECEIVING MORE STRESS PARTLY BECAUSE 
THE MAJORITY OF CHILDREN COME FROM URBAN SURROUNDINGS WHICH PROVIDE A 
NATURAL BARRIER TO ADVENTURE, AND HAVE LESS OPPORTUNITY THAN THEIR 
RURAL COUNTERPARTS TO ATTAIN A HIGH LEVEL OF PHYSICAL FITNESS (MORRIS, 
1955, p, 40). THIS 1S ESPECIALLY TRUE IN THE DEVELOPMENT OF UPPER BODY 
STRENGTH, PARTIALLY DUE TO THE LACK OF TREES AND OTHER NATURAL OBJECTS 


WHICH CAN BE USED FOR CLIMBING ON AND SWINGING FROM. 


So AS TO PROVIDE CHILDREN WITH THE OPPORTUNITY TO PURSUE THEIR 
NATURAL INTERESTS OF CLIMBING, HANGING AND SWINGING, AND TO DEVELOP 
THEIR UPPER BODY STRENGTH THROUGH THESE ACTIVITIES, SEVERAL URBAN SCHOOLS 
ARE BEING EQUIPPED WITH CLIMBING APPARATUS IN THE GYMNASIUM. THE APPA= 
RATUS USUALLY HAS FOUR SECTIONS WHICH CAN BE PULLED AWAY FROM THE WALL 
WHEN NEEDED. TWO SECTIONS ARE CONSTRUCTED LIKE LADDERS (Fic. 1 & 2), 
WITH THE RUNGS SPACED DIFFERENT WIDTHS APART, AND THE OTHER TWO SECTIONS 
HAVE CROSSBOARDS WHICH ARE TWO INCHES THICK AND SIX INCHES WIDE. THE 
CROSSBOARDS MAY BE MOVED UP OR DOWN DEPENDING ON THE TYPE OF ACTIVITY 
FOR WHICH THEY ARE USED. THE SUPPORTING BARS BETWEEN EACH SECTION MAY 
ALSO INCLUDE ROPES OR ROPE LADDERS WHICH ARE SECURED AT THE ToP. SUCH 
APPARATUS, WHEN USED DURING THE PHYSICAL EDUCATION PERIOD, SHOULD PRO= 
VIDE CHILDREN WITH AN OPPORTUNITY TO IMPROVE THEIR UPPER BODY STRENGTH 


IN ADDITION TO CONTRIBUTING TO THEIR GENERAL BODY MOBILITY. 
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FoLDAWAY CLIMBING APPARATUS STORED AGAINST THE WALL 


Ficure 1. 
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Figure 2, FovtbdAwAy CLIMBING APPARATUS ASSEMBLED FOR Use 


PROBLEM 
DOES THE USE OF FOLDAWAY CLIMBING APPARATUS IN ELEMENTARY PHYS=— 
ICAL EDUCATION MAKE A SIGNIFICANT CONTRIBUTION TO THE DEVELOPMENT OF 


UPPER BODY STRENGTH OF CHILDREN ENROLLED IN THE PROGRAM? 


SPECIFIC QUESTIONS 


1. |S THERE A RELATIONSHIP BETWEEN WEIGHT—HEIGHT RATIO ( A PER= 
SON'S WEIGHT IN POUNDS DIVIDED BY HIS HEIGHT IN INCHES) AND PERFORMANCE 
ON SELECTED MEASURES OF UPPER BODY STRENGTH? 

2. DO BOYS PERFORM BETTER THAN GIRLS ON SELECTED MEASURES OF 
UPPER BODY STRENGTH? 

3. IS THERE A RELATIONSHIP BETWEEN SOCIO=ECONOMIC STATUS AND 
PERFORMANCE ON SELECTED MEASURES OF UPPER BODY STRENGTH? 

4. IS THERE A RELATIONSHIP BETWEEN AGE AND PERFORMANCE ON 


SELECTED MEASURES OF UPPER BODY STRENGTH? 


LIMITATIONS 

THE INVESTIGATION 1S LIMITED IN THE FOLLOWING WAYS: 

1. BECAUSE THE PHYSICAL FITNESS STATUS OF EACH SUBJECT WAS NOT 
ASSESSED FOUR YEARS AGO, IT 1S ASSUMED THAT THE TWO GROUPS WERE NOT 
SIGNIFICANTLY DIFFERENT AT THAT TIME. 

2. BECAUSE THE PHYSICAL EDUCATION PROGRAM AND TEACHERS THROUGH 
OUT THE FOUR YEARS WERE NOT !DENTICAL FOR EACH SUBJECT, AN ASSESSMENT OF 
THE PROGRAMS IS BEING ATTEMPTED THROUGH TEACHER—INTERVIEWS. 

3. BECAUSE CONTROL OF THE SUBJECTS’ ACTIVITIES OUTSIDE OF 
PHYSICAL EDUCATION 1S NOT POSSIBLE, IT 1S ASSUMED THAT THESE WERE NOT 


SIGNIFICANTLY DIFFERENT FOR BOTH GROUPS. 
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4. SELECTION OF A REPRESENTATIVE SAMPLE OF SUBJECTS WAS ATTEMPT— 
ED$ HOWEVER, THE SMALL NUMBER OF SCHOOLS WHICH QUALIFIED AS EXPERIMENTAL 
RESULTED IN ALL SUBJECTS COMING FROM THE NORTH-EAST AND SOUTHEAST QUAD= 
RANTS OF THE CiTyY oF EDMONTON. 

So ALTHOUGH THE EXPERIMENTAL SCHOOLS HAVE HAD THE FOLDAWAY 
CLIMBING APPARATUS FOR FOUR YEARS, IT IS POSSIBLE THAT THE APPARATUS 
WAS USED ONLY A SMALL PORTION OF THE TIME, OR NOT AT ALL. 

6. ALTHOUGH THE CONTROL SCHOOLS HAVE HAD NO PERMANENT FOLDAWAY 
CLIMBING APPARATUS DURING THE FOUR YEAR PERIOD, THEY MAY HAVE HAD 
PORTABLE APPARATUS OR SOME FORM OF CLIMBING APPARATUS IN THE SCHOOL 
PLAYGROUND DURING SOME PORTION OF THIS TIME} 

7, BECAUSE THE TESTS ARE LIMITED TO ASSESSMENT OF UPPER BODY 
STRENGTH, THE FINDINGS OF THIS STUDY CANNOT DETERMINE THE FULL WORTH 
OF THE CLIMBING APPARATUS. OTHER AREAS WHICH MUST RECEIVE CAREFUL CON= 
SIDERATION ARE THE EFFECT OF CLIMBING APPARATUS UPONS 

A) TEACHER AND PUPIL ATTITUDES, 
B) TEACHER=PUPIL RELATIONSHIPS, AND 


c) FLEXIBILITY AND GENERAL BODY MOBILITY. 


DEFINITIONS 
1. PHYSICAL FITNESS. THE ABILITY TO CARRY OUT DAILY TASKS WITH= 
OUT UNDUE FATIGUE, AND WITH SUFFICIENT SURPLUS OF ENERGY TO ENJOY LEI= 
SURE TIME PURSUITS AND TO MEET UNFORESEEN EMERGENCIES. 
2. STRENGTH. THE AMOUNT OF FORCE APPLIED BY A SPECIFIC GROUP 
OF MUSCLES. 
A) ISOMETRIC = MUSCULAR ACTION IN WHICH NO MOVEMENT OR WORK 


iS DONE. PUSHING OR PULLING AGAINST A FIXED OBJECT. 
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B) ISOTONIC — MUSCULAR ACTION WHICH LEADS To MOVEMENT, AND 
WORK 1S ACCOMPLISHED. 

3. ENDURANCE, THE ABILITY OF A GROUP OF MUSCLES TO EXERT FORCE 
OVER AN EXTENDED PERIOD OF TIME. 

4. UPPER BODY STRENGTH. THE PERFORMANCE ON A GROUP OF TESTS 
DESIGNED TO ASSESS THE STRENGTH AND ENDURANCE OF MUSCLES IN THE SHOULDER 
GIRDLE AND UPPER EXTREMITIES OF A HUMAN BEING. 

5S. AAHPER. AMERICAN ASSOCIATION FOR HEALTH, PHYSICAL EDUCATION 
AND RECREATION, 

6. CAHPER. CANADIAN ASSOCIATION FOR HEALTH, PHYSICAL EDUCATION 


AND RECREATION. 


SIGNIFICANCE OF THE STuDY 
DISCUSSIONS WITH SUPERVISORY STAFF OF THE EDMONTON PuBLIc SCHOOLS 

REVEALED THAT INFORMAL STRENGTH TESTS WERE ADMINISTERED TO CHILDREN IN 
THAT SCHOOL SYSTEM IN THE EARLY 1960'S, THE DATA GATHERED AT THE TIME 
INDICATED THAT EDMONTON CHILOREN WERE BELOW THE NATIONAL NORM ON MEASURES 
OF UPPER BODY STRENGTH. THIS ASSESSMENT OF STRENGTH WAS VALIDATED BY 
Lucas IN 1966 WHEN HE REPORTED THAT ALTHOUGH GIRLS COMPARED FAVORABLY 
WITH THOSE OF OTHER STUDIES, BOYS WERE SIGNIFICANTLY (.05 LEVEL OF SIGNI= 


FICANCE) LOWER THAN THOSE OF RELATED sTuDIeEs (Pp. 150). 


IN AN ATTEMPT TO RAISE GENERAL MOTOR ABILITY AND THE UPPER BODY 
STRENGTH NORMS OF EDMONTON SCHOOL CHILDREN, FOLDAWAY CLIMBING APPARATUS 
WAS INSTALLED IN SOME OF THE ELEMENTARY SCHOOLS. TO DATE (1970), No 
OTHER RESEARCH HAS BEEN CONDUCTED IN ALBERTA TO DETERMINE THE EFFECT 


WHICH SUCH APPARATUS HAS HAD UPON THE DEVELOPMENT OF UPPER BODY STRENGTH. 
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8 
THE PURPOSE OF THIS STUDY IS TO DETERMINE WHAT EFFECT THE USE OF 
FOLDAWAY CLIMBING APPARATUS HAS UPON THE UPPER BODY STRENGTH OF CHIL= 


DREN ENROLLED !N THE ELEMENTARY PHYSICAL EDUCATION PROGRAM. 


Nutt HYPOTHESIS 

As WILL BECOME EVIDENT IN CHAPTER 2, WHEN THE RELATED LITERATURE 
iS REVIEWED, THERE 1S NOT SUFFICIENT EVIDENCE FOR THE RESEARCHER TO 
PREDICT DIRECTION AT THIS TIME$ CONSEQUENTLY, THE FOLLOWING HYPOTHESIS 
1S BEING USEDS 

THERE |S NO SIGNIFICANT DIFFERENCE BETWEEN STUDENTS WHO USED THE 
CLIMBER AND THOSE WHO DID NOT ON EACH OF THE FOLLOWING CRITERIA’ 

1. FLEXED ARM HANG, 

2. GRIP STRENGTH OF THE RIGHT HAND, 

3. GRIP STRENGTH OF THE LEFT HAND, AND 


4, Putt-ues.* 


* The TERMS ARE DESCRIBED FULLY IN CHAPTER we 
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CHAPTER || 


REVIEW OF RELATED LITERATURE 


OByECTIVES OF PHYSICAL EDUCATION 

A RESEARCHER MUST BE COGNIZANT OF THE OBJECTIVES WHICH REGULATE 
THE ACTIVITY OF THE TARGET PROGRAM, NAMELY, THE PHYSICAL EDUCATION 
PROGRAM AT THE ELEMENTARY SCHOOL LEVEL. IT MUST BE EMPHASIZED, THEN, 
THAT ONE OF THE UNIVERSAL O8JECTIVES OF PHYSICAL EDUCATION AT ALL LEVELS 
OF EDUCATION IS THE "IMPROVEMENT OF PHYSICAL FITNESS" (BiLBROUGH & 
Jones, 1965, Pp. 113 CLARKE, 1967, P. 183 FRIEDENBERG, 1966, P. 465 
KIRCHNER, 1966, P. 73 LoKEN, 1958, Pp. 33 MOREHOUSE & MILLER, 1963, Po 
2683 PASsMORE, 1966, P. 20). ONE REASON FOR THE STRESS PLACED ON THIS: 
OBJECTIVE 1S PUT FORTH BY HETHERINGTON, WHO INDICATES THAT NEUROMUS= 
CULAR DEVELOPMENT MUST TAKE PLACE DURING THE GROWTH YEARS BECAUSE IT IS 
NOT AS EASILY NOR AS EFFECTIVELY DEVELOPED ONCE MATURITY HAS BEEN 
REACHED (1922, Pp. 27). "THE SKILL AND STRENGTH GAINED BY YOUTH IN 
PHYSICAL ACTIVITY WILL HELP TO GUARANTEE PHYSICAL EFFICIENCY IN THE 
ADULT" (HETHERINGTON, 1922, Pp. 28), LASALLE (1957) succesTS THAT 
THROUGH VIGOROUS ACTIVITY, THE TRAINED INDIVIDUAL RESULTS. "THE 


TRAINED INDIVIDUAL HAS A HEART THAT NOURISHES THE CELLS BETTER THAN 
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10 
THE UNTRAINED INDIVIDUAL, CARRIES AWAY WASTE PRODUCTS MORE EFFECTIVELY, 
AND SERVES THE INDIVIDUAL BETTER IN HIS DAY=TO=DAY Livinc"™ (p, 14). 
NASH (1948) AND BucHer (1960) aLso sTRESS THE IMPORTANCE OF DEVELOPING 
PHYSICAL FITNESS THROUGH BIG=MUSCLE ACTIVITY SUCH AS HANGING, CLIMBING, 
RUNNING AND JUMPING BECAUSE SUCH ACTIVITIES PLAY A MAJOR ROLE IN DEVELOP= 
MENT OF THE ORGANIC SYSTEMS OF THE BODY. THE ORGANIC SYSTEMS ARE 
STIMULATED AND TRAINED TO PROVIDE THE INDIVIDUAL WITH THE ABILITY TO 
PRODUCE PEAK PERFORMANCE iN ACTIVITY REQUIRING ENDURANCE, SKILL, SPEED, 


AGILITY AND STRENGTH (NASH, 1948, p. 31). 


THE KEY OBJECTIVE OF PHYSICAL EDUCATION 1S WELL SUMMARIZED BY 
KIRCHNER WHO STATES THAT "NORMAL GROWTH IS DEPENDENT UPON VIGOROUS 
ACTIVITY INVOLVING STRENGTH, ENDURANCE, AND GENERAL STAMINA" (1966, Pq 
16). (IF THIS 1S THE MAJOR OBJECTIVE, THEN ",,.THE SCHOOL 1S OBLIGED 
TO ASSESS THE DEGREE TO WHICH PHYSICAL FITNESS IS BEING ATTAINED BY 


THE STUDENTS" (BooKWALTER & VANDERZWAAG, 1969, P. 14). 


WHILE 1T 1S CONCEDED THAT STRENGTH TESTS DO NOT MEASURE ALL 
ASPECTS OF PHYSICAL FITNESS, "THEY DO DEAL WITH A BASIC ELEMENT OF THE 
INDIVIDUAL'S GENERAL PHYSICAL STATUS" (CLARKE, 1967, P. 144). RoGers 
(1934) supporRTS THIS VIEW WHEN HE STATES THAT IN HIS RESEARCH HE FOUND 
A HIGH POSITIVE CORRELATION BETWEEN MUSCULAR STRENGTH AND GENERAL HEALTH. 
ON THIS BASIS, THEN, ",.-DEVELOPMENT OF STRENGTH SHOULD BE OF UTMOST 


IMPORTANCE IN ANY PHYSICAL EDUCATION PROGRAM" oe ope 


McCLoy (1934), CONCERNING HIMSELF MORE SPECIFICALLY WITH THE 


IMPORTANCE OF UPPER BODY STRENGTH, FOUND THAT IN HIGH SCHOOL BOYS, THERE 
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11 
WAS A VERY HIGH CORRELATION BETWEEN ARM AND SHOULDER STRENGTH AND 
VERTICAL JUMP, GENERAL MOTOR ABILITY, AND TRACK AND FIELD EVENTS (Pp, 
11), FRoM His OBSERVATIONS, MCCLOY CONCLUDED THAT "STRENGTH OF THE 
UPPER LIMBS 1S IMPORTANT AS IT 1S A PREREQUISITE TO SUPERIOR PERFORMANCE 


IN ANY FORM OF sports" (p. 3), 


CHILDREN HAVE PLENTY OF OPPORTUNITY TO DEVELOP LOWER BODY 
STRENGTH THROUGH THE EVERYDAY ACTIVITIES SUCH AS RUNNING, JUMPING, AND 
SKATINGS THERE |S LESS OPPORTUNITY, HOWEVER, TO DEVELOP UPPER BODY 
STRENGTH. USING THIS AS ONE FACTOR WHICH MUST RECEIVE PRIORITY IN THE 
ELEMENTARY SCHOOL PHYSICAL EDUCATION PROGRAM, THE CoLUMBIA COUNTY BOARD 
OF PUBLIC INSTRUCTION IN FLORIDA PREPARED A REPORT ON ELEMENTARY PHYSI= 
CAL EDUCATION EQUIPMENT (1967). THE REPORT RECOMMENDED THAT PARALLEL 
BARS, HORIZONTAL BARS, HORIZONTAL LADDER AND ROPE CLIMBING EQUIPMENT 
SHOULD BE A BASIC PART OF EVERY ELEMENTARY SCHOOL BECAUSE THESE WILL 
CONTRIBUTE SIGNIFICANTLY TO DEVELOPING ARM, SHOULDER AND ABDOMINAL 
MUSCLES AS WELL AS GRIP STRENGTH (PP, 21-27), FOLDAWAY CLIMBING 
APPARATUS SHOULD BE ABLE TO MAKE THE SAME SIGNIFICANT CONTRIBUTION TO 
UPPER BODY STRENGTH BECAUSE IT CAN BE SET UP IN SUCH A WAY THAT ALL OF 
THE ABOVE COMBINATIONS OF EQUIPMENT ARE AVAILABLE FOR USE AT THE SAME 
Time (Fic. 2, Pp. 4). THIS POSITION 1S SUPPORTED BY BELL WHO STATES 
THAT3 

THE DEVELOPMENT OF MUSCULAR STRENGTH REQUIRES PLACING THE 

MUSCLES UNDER STRESS$ AND MODERATE STRESS MUST BE PROLONGED 

TO IMPROVE MUSCULAR ENDURANCE. AS THE BODY MAY BE UTILIZED 

AS THE RESISTANCE MEDIUM, THE USING OF CLIMBING APPARATUS 


MAY WELL PROVIDE A MEANS FOR DEVELOPING BOTH MUSCULAR 
STRENGTH AND ENDURANCE (1968, P. 5). 
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RESEARCH NON—SUPPORTIVE OF CLIMBING APPARATUS 

IN RESEARCH RELATED SPECIFICALLY TO THE EFFECT OF APPARATUS UPON 
PHYSICAL FITNESS, WiLBUR (1943) CONDUCTED A STUDY IN WHICH HE COMPARED 
TWO PROGRAMS OF PHYSICAL EDUCATION. ONE PROGRAM STRESSED A SPORTS 
METHOD, WHEREIN THE SUBJECTS PLAYED GAMES WHICH WERE PREVALENT AT THAT 
TIME. IN THE OTHER PROGRAM, SUBJECTS UTILIZED GYMNASTICS APPARATUS, 
CLIMBING ROPES, AND A HORIZONTAL LADDER. AT THE END OF EACH PROGRAM, 
ALL SUBJECTS WERE TESTED FOR DEVELOPMENT OF PHYSICAL FITNESS, AND FOR 
ARM AND SHOULDER GIRDLE STRENGTH. WILBUR CONCLUDED THAT THE SPORTS 
METHOD WAS SUPERIOR TO THE APPARATUS METHOD FOR IMPROVING PHYSICAL 
FITNESS. IF THE APPARATUS PROGRAM WAS TYPICAL OF THAT TIME, THE SUB— 
JECTS PROBABLY STOOD IN LINE AND WAITED FOR THEIR TURN MORE OF THE TIME 
THAN THEY WERE ABLE TO WORK ON THE APPARATUS. THIS MIGHT EXPLAIN WHY 
THE SUBJECTS USING THE APPARATUS METHOD DID NOT MAKE SIGNIFICANT GAINS 


IN ARM AND SHOULDER GIRDLE STRENGTH. 


MoRE RECENTLY, BELL (1968) sTUDIED THE EFFECTS OF CLIMBING 
APPARATUS UPON THE MUSCULAR STRENGTH AND ENDURANCE OF GRADE FOUR BOYS 
AND GIRLS IN VICTORIA, BRITISH COLUMBIA. THE SAMPLE OF 275 SUBJECTS 
CAME FROM NINE CLASSES. THREE CLASSES WERE TAUGHT AND PRACTISED 
SPECIFIC STUNTS ON FOLDAWAY CLIMBING APPARATUS$ THREE CLASSES PLAYED 
ON FOLDAWAY CLIMBING APPARATUS$ AND THE THREE REMAINING CLASSES WERE 
TAUGHT AND PRACTISED INDIVIDUAL AND DUAL STUNTS WITH SMALL EQUIPMENT 
(HooPS, ROPES AND BENCHES). EACH CLASS HAD TWO PHYSICAL EDUCATION 
PERIODS OF THIRTY MINUTES EACH FOR TEN WEEKS. ALTHOUGH ALL BOYS! 

AND GIRLS! GROUPS IMPROVED SIGNIFICANTLY FROM PRE=TEST TO POST-TEST, 


THERE WERE NO SIGNIFICANT DIFFERENCES BETWEEN EXPERIMENTAL AND CONTROL 
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13 
GIRLS. THE CONTROL BOYS, HOWEVER, WERE SIGNIFICANTLY BETTER THAN 


EITHER OF THE GROUPS OF EXPERIMENTAL BOYS ON THE POST=TEST. 


RESEARCH SUPPORTIVE OF CLIMBING APPARATUS 

Morris (1955) EXAMINED THE EFFECT OF SELECTED PLAYGROUND EQUIP— 
MENT UPON UPPER BODY STRENGTH AND FLEXIBILITY OF PRIMARY GRADE CHILDREN. 
THE 94 EXPERIMENTAL SUBJECTS PARTICIPATED IN A PROGRAM WHICH INCLUDED 
THE USE OF DOORWAY GYM BARS, PARALLEL BARS, AND A COMBINATION UNIT OF 
HORIZONTAL AND VERT!CAL LADDERS, PARALLEL AND HORIZONTAL BARS, RINGS 
AND TRAPEZE. THE 127 CONTROL SUBJECTS CONTINUED THEIR REGULAR PHYSICAL 
EDUCATION CLASSES WITHOUT THE USE OF SUCH APPARATUS. EACH GROUP HAD 
30 PERIODS OF 15 MINUTES EACH OVER 117 WEEKS. THE EXPERIMENTAL GROUP 
WAS SIGNIFICANTLY BETTER THAN THE CONTROL GROUP ON ARM AND SHOULDER 


GIRDLE STRENGTH, WHILE FLEXIBILITY WAS NOT AFFECTED BY EITHER PROGRAM. 


THE EFFECT OF SYSTEMATIC HORIZONTAL LADDER EXERCISES UPON UPPER 
BODY STRENGTH OF THIRD GRADE CHILOREN WAS INVESTIGATED BY HUTINGER 
(1955). UTILIZING A DAILY TEN MINUTE PERIOD FOR THREE MONTHS WITH 66 
CHILDREN, HE FOUND THAT THE EXPERIMENTAL GROUPS MADE SIGNIFICANT GAINS 


IN PUSH-UPS, PULL=UPS, PUSHING AND PULLING STRENGTH. 


Estes (1959) INVESTIGATED THE ROLE OF CREATIVE PLAY EQUIPMENT 
IN DEVELOPING MUSCULAR FITNESS OF GRADE THREE CHILDREN. THE 27 
CHILDREN IN THE EXPERIMENTAL GROUP WERE ASSIGNED STUNTS AND ACTIVITIES 
ON HORIZONTAL LADDERS, PARALLEL BARS, BALANCE BEAMS, BALANCE POLES, 
DOORWAY GYM BARS, ROPE AND SWEDISH VAULTING HORSE. AFTER A TEN WEEK 


PROGRAM OF TWO 25 MINUTE PERIODS EACH WEEK, ESTES FOUND THAT THE 
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14 
EXPERIMENTAL GROUP MADE A SIGNIFICANT INCREASE IN ARM AND SHOULDER 
STRENGTH AS WELL AS IN STATIC BALANCE. FLEXIBILITY AND AGILITY WERE 


NOT SIGNIFICANTLY CHANGED. 


IN A SUMMER CAMP FOR BOYS, POLLACK (1967) FOUND THAT UPPER BODY 
STRENGTH AND ENDURANCE OF MOST BOYS WERE UNDER DEVELOPED WHEN COMPARED 
To 1962 NATIONAL NORMS OF BOYS IN UNITED STATES. THROUGH A SIX WEEK 
PROGRAM OF SPECIAL TRAINING (ROPE CLIMB, OVERHEAD LADDER WALK, MEDICINE 


BALL DRILLS, AND CALISTHENICS) SIGNIFICANT IMPROVEMENTS WERE ACHIEVED. 


SUMMARY OF RELATED LITERATURE 

1. ONE OF THE MAJOR OBJECTIVES OF PHYSICAL EDUCATION IS THE 
IMPROVEMENT OF PHYSICAL FITNESS. 

2. STRENGTH TESTS DEAL WITH A BASIC ELEMENT OF THE INDIVIDUAL'S 
GENERAL PHYSICAL STATUS. 

3. THERE APPEARS TO BE A HIGH CORRELATION BETWEEN MUSCULAR 
STRENGTH AND GENERAL PHYSICAL FITNESS.~ 

4, ALTHOUGH CLIMBING APPARATUS SHOULD HAVE THE POTENTIAL OF IN— 
CREASING UPPER BODY STRENGTH, AND THUS IMPROVING THE GENERAL LEVEL OF 


PHYSICAL FITNESS, THERE IS INSUFFICIENT EVIDENCE TO SHOW THAT THIS !S 


SO. 
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CHAPTER III 


METHODS AND PROCEDURE 


THE SAMPLE 

THE SAMPLE WAS SELECTED FROM THE GRADE FOUR STUDENTS IN THE CITY 
OF EDMONTON PuBLIC SCHOOLS. SCHOOLS WHICH HAVE HAD A FOLDAWAY CLIMBING 
APPARATUS IN THE GYMNASIUM FOR A FOUR YEAR PERIOD WERE ELIGIBLE TO BE 
CHOSEN FOR THE EXPERIMENTAL SROUP, WHILE THOSE WHICH DO NOT HAVE SUCH 


APPARATUS WERE EL/IGIBLE TO BE CHOSEN FOR THE CONTROL GROUP, 


OF THE 117 SCHOOLS WHICH QUALIFIED AS EXPERIMENTAL, SIX WERE 
CHOSEN BY THE RESEARCHER ON THE BASIS OF THEIR ENROLLMENT AND GEOGRAPHIC 
REPRESENTATIVENESS OF THE CITY. SIX OF THE 28 CONTROL SCHOOLS WERE 
SELECTED ON THE BASIS OF THEIR PROXIMITY TO ONE OF THE EXPERIMENTAL 
SCHOOL COUNTERPARTS. BECAUSE OF GEOGRAPHIC PROXIMITY, OUT—OF—SCHOOL 
ACTIVITIES OF SUBJECTS IN THE EXPERIMENTAL AND CONTROL SCHOOLS WERE 


ASSUMED TO BE NOT SIGNIFICANTLY DIFFERENT. 


OF THE SIX PAIRS OF SCHOOLS CHOSEN BY THE RESEARCHER, SCHOOL 


BOARD OFFICIALS SELECTED FOUR PAIRS FOR THIS STUDY ON THE BASIS OF 
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CONVENIENCE TO THE SCHOOL PERSONNEL INVOLVED. 


ALL GRADE FOUR STUDENTS IN EACH OF THE EIGHT SCHOOLS COMPRISED 


THE TOTAL SAMPLE. (SEE TABLE 1 FOR THE BREAKDOWN OF THE SAMPLE. ) 


TABLE 1, THE SAMPLE 


EXPERIMENTAL SCHOOLS Boys GIRLS TOTAL 
ScHOoL A 62 45 107 
ScHoOoL B 46 36 82 
ScHOoL C 37 37 74 
ScHoot D 37 35 72 

335 


CONTROL SCHOOLS 


ScHooL E 30 22 52 
SCHOOL F 19 15 34 
SCHOOL G 25 22 47 
SCHOOL H a3 27 60 

193 


ToTAL SAMPLE 528 


THe TESTS 

THE FOLLOWING TESTS WERE ADMINISTERED IN THE ASSESSMENT OF 
UPPER BODY STRENGTH? 

1. FLexeo Arm HANG. (See Ficure 4.) Avdopteo FRomM CAHPER (1966, 
at 3 | 


EquipMENT — A DOORWAY GYM BAR PLACED SIX FEET FROM THE FLOOR, STOP WATCH. 
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START — THE SUBJECT TAKES A REVERSE GRASP ON THE BAR (PALMS TOWARD THE 
FAcE), HE IS ASSISTED To THE POSITION ON THE BAR SO THAT HIS 
EYES ARE AT THE LEVEL OF THE BAR. THE ARMS ARE FULLY BENT. 

PERFORMANCE — THE SUBJECT HOLDS HIMSELF IN THIS HANGING POSITION AS 
LONG AS HE IS ABLE. 

SCORING — THE TOTAL PERIOD OF TIME THAT THE SUBJECT CAN MAINTAIN THE 
EXACT POSITION 1S DETERMINED TO THE NEAREST SECOND. 

CONTROLS — THE SUBJECT MUST KEEP THE EYES ABOVE THE LEVEL OF THE BAR. 
WHEN THE SUBVECT'S EYES DROP BELOW THE BAR, THE TEST IS 
TERMINATED. ONE TRIAL 1S ALLOWED. THE TESTER COUNTS THE 


SECONDS OUT LOUD. 


2. Grip STRENGTH. (SEE Ficures 5 AND 6.) ADAPTED FROM Lucas 

(1966, p. 52). 

EQuIPMENT — SMEDLEY ADJUSTABLE GRIP DYNAMOMETER. 

START — WHILE STANDING, THE SUBJECT 1S INSTRUCTED AS TO THE MANNER OF 
CARRYING OUT THE SQUEEZING ACTION. THE TESTER PLACES THE 
DYNAMOMETER IN THE SUBJECT'S HAND SO THAT THE INNER HANDLE 1S 
BETWEEN THE SECOND AND THIRD JOINTS OF THE MIDDLE FINGER 
(COUNTING AWAY FROM THE HAND) AND THE OUTER HANDLE 1S AGAINST 
THE BASE OF THE HAND. THE DIAL OF THE DYNAMOMETER FACES AWAY 
FROM THE SUBJECT. 

PERFORMANCE = THE SUBJECT'S ELBOW BEGINS IN AN EXTENDED POSITION AT 
HIS SIDE. AS HE SQUEEZES, THE ELBOW FLEXES UNTIL THE ANGLE IS 
LESS THAN 90 DEGREES. THE HANDS SHOULD NOT BE ALLOWED TO TOUCH 
THE BODY, OR ANY OTHER OBJECT, WHILE THE TEST IS BEING ADMIN— 


ISTERED. IF THEY DO, THE SCORE SHOULD NOT BE READ AT ALL, AND 
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18 
A RETEST SHOULD BE GIVEN AFTER A SHORT REST PERIOD OF 30 SECONDS. 
SCORING = THE RIGHT HAND SHOULD BE TESTED FIRST AND THEN THE LEFT, 
SCORES SHOULD BE READ TO THE NEAREST POUND. THE INDICATOR 


SHOULD BE RETURNED TO ZERO AFTER EACH TEST. 


3. Putt-ups. (SEE Figure 3.) ADAPTED FROM RoceR's PHYSICAL 

Fitness INDEX (CLARKE, 1967, Pp. 152). 

EQUIPMENT — A DOORWAY GYM BAR PLACED SEVEN FEET FROM THE FLOOR. 

START = THE SUBJECT TAKES A FORWARD GRASP ON THE BAR (PALMS AWAY FROM 
THE FACE). HE 1S ASSISTED To THE BAR SO THAT HE GRASPS IT WITH 
H1iS ARMS OUT=STRETCHED ABOVE HIS HEAD. 

PERFORMANCE = THE SUBJECT CHINS HIMSELF AS MANY TIMES AS HE CAN. HE 
SHOULD PULL HIMSELF UP UNTIL HIS CHIN IS EVEN WITH HIS HANDS, 
THEN LOWER HIMSELF UNTIL HIS ARMS ARE STRAIGHT. (IF HIS FEET 
TOUCH THE FLOOR, HE SHOULD BEND HIS KNEES.) HE SHOULD NOT BE 
PERMITTED TO KICK, JERK, OR USE A KIP MOTION (BEND AT THE WAIST 
AND QUICKLY STRAIGHTEN OUT) IN PERFORMING THE MOVEMENT. 

SCORING = A SCORE OF ONE=TENTH IS RECORDED IF THE SUBVYECT 1S UNABLE TO 
PULL HIMSELF UP ONE=HALF OF THE DISTANCE (FOR CONVENIENCE WITH 
THE TYPE OF COMPUTER PROGRAM USED). A SCORE OF ONE=HALF IS RE— 
CORDED IF THE SUBJECT DOES NOT PULL ALL THE WAY UP, BUT PAST THE 
ONE-HALF POINT. AFTER THE FIRST COMPLETED PULL=UP, HALF=COUNTS 
ARE RECORDED IF THE SUBYECT DOES NOT PULL ALL THE WAY UP, IF HE 
DOES NOT STRAIGHTEN HIS ARMS COMPLETELY WHEN LOWERING HIS BODY, 
OR IF HE KICKS, JERKS, OR KIPS IN PERFORMING THE PULL—UP. ONLY 
FOUR iegceounrs ARE PERMITTED. 


VERBAL ENCOURAGEMENT OR THE SHOUT TECHNIQUE WAS USED FOR EACH TEST. 
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Figure 3. 


Figure 4. 


EXECUTION OF PULL—UPS 


EXECUTION OF THE FLEXED ARM HANG 
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Figure 5. 


Figure 6. 
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SMEDLEY ADyUSTABLE Grip DYNAMOMETER 


EXECUTION OF GRIP STRENGTH 
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THE FLEXED ARM HANG AND PULL=UPS WERE SELECTED BECAUSE THEY 
CONSTITUTE A FUNCTIONAL ASSESSMENT OF THE STRENGTH OF MUSCLES IN THE 
SHOULDER GIRDLE AND UPPER EXTREMITIES. THE FLEXED ARM HANG IS BASICALLY 
A MEASURE OF ISOMETRIC STRENGTH, WHILE PULL—UPS 1S A MEASURE OF ISOTONIC 
STRENGTH. MAGNUSSON (1957) AND Morris (1955) REPORT A RELIABILITY OF 
290 AND .88, RESPECTIVELY, FOR THE FLEXED ARM HANG. CoLLEN (1969), 
USING THE SAME SCORING AS IN THE PRESENT STUDY, REPORTS TEST—RETEST 


RELIABILITY OF .89 FOR PULL—UPS. 


SINCE THE FITNESS OF A GROUP OF RELATED MUSCLES IS LIMITED BY 
THE STRENGTH OF THE WEAKEST MUSCLE IN THAT GROUP, AN ASSESSMENT OF GRIP 
STRENGTH COULD PROVE USEFUL IN COMPARING THE FINDINGS OF THE FLEXED ARM 
HANG AND PULL—UPS IN THIS STUDY WITH THOSE OF OTHER STUDIES. IF GRIP 
STRENGTH IS VERY LOW, THIS WOULD LIMIT THE PERFORMANCE ON BOTH THE 
FLEXED ARM HANG AND PULL=UPS, SINCE NEITHER CAN BE PERFORMED UNLESS THE 
SUBJECT 1S ABLE TO SUPPORT HIS FULL BODY WEIGHT BY GRIPPING THE BAR AND 
HOLDING ONTO IT SO THAT HIS FEET DO NOT TOUCH THE FLOOR. GRIP STRENGTH 
1S ALSO THE "MOST RELIABLE MEASURE OF HUMAN STRENGTH AND THE SINGLE ITEM 
MOST REASONABLY REPRESENTATIVE OF TOTAL BODY STRENGTH" (BooKWALTER, 1950, 
p. 249). Lucas (1966) REPORTS RELIABILITIES OF .95 FOR GRIP STRENGTH 


OF THE RIGHT HAND AND .90 FOR THE LEFT HAND (Pp. 72). 


OTHER INFORMATION OBTAINED 
THE FOLLOWING ALSO WERE OBTAINED FOR EACH SUBJECT? 
1. HEIGHT (To THE NEAREST INCH) 
2, WEIGHT tro THE NEAREST POUND) 


3. WEIGHT-HEIGHT RATIO (WEIGHT IN POUNDS/HEIGHT IN INCHES) 
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22 
4, OCCUPATION OF FATHER (USED TO DETERMINE THE SOCIO—ECONOMIC 
STATUS OF THE FAMILY AS DEFINED BY THE BLISHEN SCALE WHICH 
CLASSIFIES THE OCCUPATION ON THE BASIS OF EDUCATION REQUIRED 
FOR AND SALARY EARNED FROM THE vOB$ BLISHEN, 1967, P. 42) 
5, AGE IN MONTHS CALCULATED FROM THE DATE OF BIRTH 


6. NUMBER OF YEARS HE HAD ATTENDED THIS SCHOOL. 


ADMINISTRATION OF THE TESTS 

THE TESTS WERE ADMINISTERED DURING THE THREE WEEK PERIOD FROM 
FEBRUARY 9 To FEBRUARY 27, 1970. To PREVENT UNDUE HARDSHIPS ON SCHOOL 
PERSONNEL, THE TESTS WERE ADMINISTERED IN THE HOMEROOM OF EACH CLASS. 
STRENGTH TESTS WERE ADMINISTERED BY THE RESEARCHER WHILE THE HOMEROOM 


TEACHER OBTAINED AND RECORDED THE HEIGHT AND WEIGHT OF EACH SUBJECT. 


VALIDATION OF INSTRUMENTS 

ALL HEIGHTS WERE DETERMINED BY THE METAL RULE ON THE DETECTO SCALE. 

DETECTO WEIGHT SCALE WAS CAREFULLY BALANCED FOR EACH SUBJECT. 

THE STOP WATCHES WERE CHECKED BY WooLco JEWELER'S DEPARTMENT, 
EDMONTON. 

SMEDLEY ADJUSTABLE Grie DYNAMOMETER WAS VALIDATED BY SUSPENDING 
WEIGHTS OF 11, 22, 33, AND 44 POUNDS FROM THE INNER HANDLE TO DETERMINE 
READINGS OF 5, 10, 15, AND 20 KILOGRAMS, RESPECTIVELY. 

SOCIO-ECONOMIC STATUS WAS DETERMINED BY THE RESEARCHER AND THEN 
BY AN ASSISTANT. THE RESULTS WERE THEN COMPARED SO AS TO ACHIEVE THE 
MOST ACCURATE ASSESSMENT OF SOCIO-ECONOMIC STATUS AS INDICATED BY THE 


BLISHEN SCALE] 
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DATA COLLECTION 


THE TESTING EQUIPMENT WAS SET UP IN EACH HOME CLASSROOM SO THAT 
THE NORMAL SCHOOL PROGRAM WAS DISTURBED AS LITTLE AS POSSIBLE. AN EX-— 
PLANATION OF THE PURPOSE OF THE STUDY WAS FOLLOWED BY A DEMONSTRATION 
OF EACH OF THE TESTS INVOLVED. EACH SUBJECT WAS THEN GIVEN A DATA 
SHEET (SEE AppENDIX A) AND ASKED To FILL IN? 

1. THE NAME OF HIS SCHOOL 

2. THE NUMBER OF YEARS HE HAD ATTENDED THIS SCHOOL 

3. HIS NAME 

4. HIS SEX 

5. THE OCCUPATION OF HIS FATHER 

6. HIS AGE IN YEARS AND MONTHS. 
THE RESEARCHER AND HOMEROOM TEACHER CHECKED EACH SUBJECT'S DATA SHEET TO 
SEE THAT ALL INFORMATION WAS GIVEN AND TO PROVIDE HELP WHEN THE SUBJECT 
DID NOT KNOW WHAT TO WRITE ON THE DATA SHEET. THE REMAINING INFORMATION 
WAS COLLECTED IN THE FOLLOWING ORDER (ALL STUDENTS IN A CLASSROOM COM— 
PLETED ONE ITEM BEFORE THE NEXT ITEM WAS ADMINISTERED, THUS ENSURING 
SUFFICIENT REST BETWEEN ITEMS)? 

1. WEIGHT AND HEIGHT — USING A DETECTO SCALE 

2. FLEXED ARM HANG 

3. GRIP STRENGTH OF THE RIGHT HAND AND OF THE LEFT HAND 


4. PULL-UPS. 


TEACHERS WERE REQUESTED TO ANSWER A QUESTIONNAIRE REGARDING THE 
PHYSICAL EDUCATION PROGRAM IN THEIR PARTICULAR SCHOOL. (REFER To APPENDIX 


A FOR QUESTIONNAIRE. RESULTS OF THE QUESTIONNAIRE ARE SUMMARIZED IN 


Appenvix D.) 
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STATISTICAL PROCEDURES 
THE DATA FOR EACH SUBJECT WERE PUNCHED ON IBM DATA CARDS AND 
ANALYZED WITH THE FOLLOWING IBM 360 COMPUTER PROGRAMS? 
1. MULRYS (MULTIPLE LINEAR REGRESSION ANALYSIS)* 
A) MEANS AND STANDARD DEVIATIONS FOR EACH VARIABLE 
B) ANALYSIS OF VARIANCE FOR SELECTED VARIABLES 
C) ANALYSIS OF COVARIANCE FOR SELECTED COMBINATIONS OF 
VARIABLES. 
2. ANOV15 (ANALYSIS OF VARIANCE) 
A) BETWEEN=SCHOOL COMPARISON OF MEAN SCORES ON SELECTED 
VARIABLES 
B) SCHEFFE MULTIPLE MATRIX PROBABILITIES FOR DIFFERENCE 
BETWEEN MEAN SCORES OF EACH SCHOOL. 
3. DESTY2 (pEscRipTive sTATISTICs) 
A) BISERIAL CORRELATIONS BETWEEN ALL VARIABLES FOR TOTAL 
SAMPLE 
B) PROBABILITY THAT EACH CORRELATION IS EQUAL TO ZERO} 
4, DEST@6 (pEScRipTIVE STATISTICS) 
A) HISTOGRAM FOR EACH VARIABLE 
B) RANGE OF SCORES FOR EACH VARIABLE 


c) NUMBER OF CASES AT EACH INTERVAL FOR A VARIABLE. 


* THE ASSUMPTIONS OF RANDOMNESS OF SAMPLE, LINEARITY AND NORMALITY OF 
DATA WERE MET FOR THIS STUDY. (See Appendix B AND APPENDIX ¢.) 
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CHAPTER IV 
FINDINGS AND DISCUSSION 


INTRODUCTION 

THE CHAPTER WILL BEGIN WITH ANALYSIS OF SIGNIFICANT CORRELATIONS 
BETWEEN VARIABLES FOR THE TOTAL SAMPLE. THIS WILL PROVIDE A BASIS FOR 
DISCUSSION OF DIFFERENCES FOUND BETWEEN CLIMBER AND NON=CLIMBER GROUPS 


LATER. FINDINGS OF THIS STUDY WILL BE COMPARED WITH THOSE OF OTHER 


STUDIES WHERE AVAILABLE, 


CORRELATIONS BETWEEN VARIABLES 


SIGNIFICANT FINDINGS FROM TABLE 2 MAY BE SUMMARIZED AS FOLLOWS? 
1. GIRLS TEND To BE sHoRTER (R= -0.15, P= .0008)* AnD LIGHTER 


(R= -0.18, P= .00004) THAN Boys. 


2. GIRLS TEND TO BE WEAKER THAN BOYS ON THE FOLLOWING MEASURES 


OF UPPER BODY STRENGTH? 
a) FLEXED ARM HANG (R=-0.11, P< ,00001) 


B) GRIP STRENGTH OF THE RIGHT HAND (R= -0.41, P< .00001) 


* R- BISERIAL CORRELATION 
P— PROBABILITY THAT THIS CORRELATION COULD HAPPEN BY CHANCE 
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27 
C) GRIP STRENGTH OF THE LEFT HAND (R= -0.34, P< .00001) 
0) putt-urps (R= -0.25, P< .00001). 

THESE FINDINGS ARE SUPPORTED BY BOOKWALTER AND VANDERZWAAG (1969) 
WHO STATE THAT "BOYS TEND To BE TALLER AND STRONGER THAN GIRLS FROM 
BIRTH TO 11 YEARS OF AGE" (p, 11), AND BY Lucas (1966) WHO INDICATES 
THAT GIRLS’ MEAN SCORES ON STRENGTH TEND TO BE LOWER THAN BOYS! MEAN 
SCORES UNTIL 12 YEARS OF Ace (Pp. 150). 

3. As ONE'S WEIGHT=HEIGHT RATIO INCREASES (THAT 1S, THE HEAVIER 
A PERSON IS AT ANY PARTICULAR HEIGHT): 

A) HIS ABILITY TO PERFORM THE FLEXED ARM HANG TENDS TO 
DECREASE (R= -0.36, P< .00001) 

B) THE STRONGER HE TENDS TO BECOME IN HIS RIGHT HAND (R= 
0.44, P< .00001) AND IN HIS LEFT HAND (R= 0.46, P< .00001) 

C) HIS ABILITY To PERFORM PULL—UPS TENDS To DECREASE (R= 
-0.26, P< .00001). 

THE GRIP STRENGTH FINDINGS ARE CONSISTENT WITH THOSE OF BooK— 
WALTER (1950) WHO USED AGE IN ADDITION TO HEIGHT AND WEIGHT. 

4, STUDENTS COMING FROM HOMES OF HIGH SOCIO—ECONOMIC STATUS 
TEND TO BE TALLER THAN STUDENTS FROM LOW SOCIO-ECONOMIC HoMES (R= 0.12, 
P= .006). 

IN A COMPARISON OF TODAY'S CHILDREN WITH THOSE OF 24 YEARS AGO, 
ESpENSCHADE AND MELENEY (1959) EXPLAINED THAT BETTER NUTRITION MUST 
ACCOUNT FOR TODAY'S CHILDREN BEING TALLER (Pp. 187). IT SEEMS PLAUSIBLE 
THAT HIGH SOCIO—ECONOMIC STATUS CHILDREN HAVE BETTER NUTRITION, AND THAT 
THE HIGHER LEVEL OF NUTRITION ACCOUNTS FOR THEIR BEING TALLER. 

5. AS A PERSON GETS OLDER, HE TENDS TO GET STRONGER IN THE RIGHT 


HAND (R= 0.13, P= .004) AND IN HIS LEFT HAND (R= 0.14, P=.0014). 
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IN ESTABLISHING GRIP STRENGTH NORMS FOR MALES, BooKWwALTerR (1950) 
INDICATES THAT THERE IS A SLOW, REGULAR PROGRESSION IN GRIP STRENGTH 
BETWEEN THE AGES OF NINE AND 14 (p, 251), 

6. CHILDREN WHO PERFORM WELL ON THE FLEXED ARM HANG ALSO TEND 
TO DO WELL ON PULL—uPS (R= 0.53, P= 0.0). 

ALTHOUGH THE FLEXED ARM HANG 1S BASICALLY AN ISOMETRIC EXERCISE 
AND PULL—UPS ARE ISOTONIC, BOTH TESTS INVOLVE THE SAME GROUP OF MUSCLES. 

7. STUDENTS WHO ARE STRONG IN THE RIGHT HAND ALSO TEND TO BE 
STRONG IN THE LEFT HAND (R= 0.12, P= 0.0). 

8. THE ABILITY OF A PERSON TO PERFORM PULL—UPS TENDS TO INCREASE 
AS THE STRENGTH INCREASES IN HIS RIGHT HAND (R=0.11, P=.009) AND IN 


HiS LEFT HAND (R= 0.12, P= .007). 


WE|IGHT=HEIGHT RATIO 

AS INDICATED IN TABLE 3, THE MEAN WEIGHT=HEIGHT RATIOS OF SUB— 
JECTS IN FIVE SCHOOLS ARE NOT SIGNIFICANTLY DIFFERENT FROM THE TOTAL 
MEAN, HOWEVER, THREE SCHOOLS WARRANT ATTENTION. THE LOW WEIGHT—HEIGHT 
RATIO OF STUDENTS IN SCHOOLS D AND F MAY INDICATE THAT THEY SHOULD DO 
WELL ON THE FLEXED ARM HANG AND PULL=UPS, BUT NOT AS WELL ON GRIP STRENGTH 
OF THE RIGHT AND LEFT HANDS. (SEE FINDING #3 ON PAGE 27.) IN CONTRAST, 
THERE MAY BE AN INDICATION THAT STUDENTS 1N SCHOOL G MAY DO WELL ON GRIP 


STRENGTH TESTS, BUT NOT AS WELL ON FLEXED ARM HANG AND PULL=UPS. 
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TABLE 3 


MEANS AND STANDARD DEVIATIONS FOR WEIGHT=HEIGHT RATIO 


CLIMBER Group S.D. MEAN MEAN S.D. Non—CuimBer Group 
TOTAL Group + 18° #29 29 1.30 .18 TOTAL Group 
ScHoot A 18 1.31 1.30 .19 ScHoor E 

ScHoot B o18-" 923) 1.26 .16 SCHOOL F 

SCHOOL C «19 '°1530 1.33418 SCHOOL G 

ScHoot D 316°" 1528 198046.17 SCHOOL H 

ToTAL Boys at? 1932 1.34 .19 ToTAL Boys 
TOTAL GirRis 19 <1. 26 1.26 .15 TOTAL GIRLS 


FLEXED ARM HANG 

A COMPARISON OF STUDENTS IN EACH SCHOOL WITH THE SCHEFFE MULTIPLE 
COMPARISON OF MEANS INDICATES THAT STUDENTS IN SCHOOL F PERFORMED THE 
FLEXED ARM HANG SIGNIFICANTLY BETTER THAN STUDENTS IN SCHOOL G AT THE .O1 
LEVEL OF SIGNIFICANCE. ONE POSSIBLE REASON |S THAT THE STUDENTS IN 
SCHOOL G HAD A HIGHER WEIGHT—HEIGHT RATIO, AND THUS COULD NOT PERFORM 
THE EXERCISE AS WELL AS SCHOOL F STUDENTS. ANOTHER CONTRIBUTING FACTOR. 
MAY BE THAT STUDENTS IN SCHOOL F HAVE SWIMMING AS A PART OF THEIR 
PHYSICAL EDUCATION PROGRAM. THE EXERCISE OF SWIMMING, WHICH RELIES 
MAINLY ON THE STRENGTH OF THE ARMS FOR PROPULSION, COULD WELL AFFECT 
THE STRENGTH OF MUSCLES IN THE ARM AND SHOULDER GIRDLE. ONE OTHER 
POSSIBLE EXPLANATION FOR THE DIFFERENCE MAY BE THAT WHILE SCHOOL F 
STUDENTS SPEND 40 To 50 PERCENT OF THEIR TIME IN PHYSICAL EDUCATION 
ON ACTIVITIES THAT MAY AFFECT UPPER BODY STRENGTH (DERIVED FROM INTER= 
VIEWS WITH AND QUESTIONNAIRES ANSWERED BY PHYSICAL EDUCATION TEACHERS 


IN EACH SCHOOL), STUDENTS IN SCHOOL G SPEND ONLY 25 To 35 PERCENT OF 
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30 
THEIR TIME ON SUCH ACTIVITIES. SCHOOLS OTHER THAN F AND G WERE NOT 


SIGNIFICANTLY DIFFERENT IN THE PERFORMANCE OF THE FLEXED ARM HANG, 


WHILE THE GIRLS IN THE CLIMBER SCHOOLS DID NOT PERFORM THE 
FLEXED ARM HANG SIGNIFICANTLY BETTER THAN THE GIRLS IN THE NON=CLIMBER 
SCHOOLS, THE CLIMBER BOYS WERE BETTER THAN THE NON=CLIMBER BOYS AT THE 
-06 LEVEL OF SIGNIFICANCE (SEE TABLE 4). THE DIFFERENCE BETWEEN SEXES 
WAS EXPLAINED IN MovING AND GRoWING. "THE GIRLS USE MOMENTUM TO SWING 
THEMSELVES UP$ THE BOYS, WITH STRONGER SHOULDER AND ARM MUSCLES, PULL 
THEMSELVES UP DIRECTLY" (1952, p. 9). BECAUSE THE FLEXED ARM HANG IS 
DEPENDENT ON PURE STRENGTH, THE BOYS MAKE MORE SIGNIFICANT GAINS THAN 


DO THE GIRLS. 


TABLE 4 
MEANS, STANDARD DEVIATION AND PROBABILITIES FOR THE FLEXED ARM HANG 
Crimper Group’ S.D. MEAN p* MEAN Sale Non=—CLIMBER GROUP 


ToTAL Group 26.23 43.18 1.17 37.87 26.81 ToTAL Group 


Scuoot A 22.23 36.94] .99 | 39.08 25.87 ScHooL E 
ScuHootr B 21.76 39.59| .60 | 51.97 31.31 ScHoot F 
SCHOOL C 30.58 43.91] .12 | 27.55 20.98 Scnoor G 
SCHOOL D 30.08 46.10|.77 | 36.92 25.15 Secwoor H 
ToTAt Boys 27.29 44.99] .06 | 38.72 27.81 ToTAt Bors 


ToTAL GIRLS 24.29 36.46] .91 36.81 25.79 ToTAL GIRLS 


THE FINDINGS IN FAVOR OF THE CLIMBER GROUP FOR BOYS ARE SUPPORTED 


* P INDICATES THE LEVEL OF SIGNIFICANCE OF THE DIFFERENCE BETWEEN THE 
TWO MEAN SCORES 
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31 
By Morris (1955) ano Estes (1959). THE MEAN SCORES REPORTED BY BELL 
(1968) FoR GRADE FOUR STUDENTS IN VICTORIA, BRITISH CoLUMBIA ARE 20,37 
FOR THE GIRLS AND 32.33 FoR BoYs. THE CAHPER FiTNEss PERFORMANCE 
MANUAL FOR CANADIAN YouTH (1966) REPORTS A MEAN OF 21.5 FOR TEN YEAR 
OLD GIRLS AND 32.8 FOR BOYS TESTED ACROSS CANADA. IT WOULD APPEAR 
THAT THE STUDENTS IN THIS SAMPLE ARE SUPERIOR WHEN COMPARED WITH OTHER 


STUDENTS STUDIED IN CANADA ON THE FLEXED ARM HANG. 


Grip STRENGTH 

ON THE BASIS OF FINDINGS IN TABLES 5 AND 6, THERE ARE NO SIGNI-= 
FICANT DIFFERENCES BETWEEN THE MEAN SCORES OF STUDENTS IN EACH SCHOOL 
OR GROUP ON THE MEASURES OF GRIP STRENGTH OF BOTH THE RIGHT AND LEFT 
HANDS. THESE FINDINGS ARE NOT CONSISTENT WITH THOSE OF MorRis (1955) 
WHO FOUND THAT SUBJECTS IN SCHOOLS WITH CLIMBING APPARATUS WERE SIGNI— 


FICANTLY STRONGER IN BOTH HANDS THAN WERE CONTROL SUBJECTSe 


TABLE 5 
MEANS, STANDARD DEVIATIONS AND PROBABILITIES FOR 
Grip STRENGTH OF THE RIGHT HAND 


CLIMBER GROUP Sus MEAN MEAN 3.0. Non—CLiMBER GROUP 


lo 


ToTAL GrRouP Viel. 33.75 230.} 34,45 be TA. ToTAL GRouP 


ScHOoL A 6.98 34.30] .99| 35.28 8,44 ScuHoot E 
SCHOOL B 6.56 33.70] .99 | 34.42 7.02 SCHOOL F 
ScHoot C 7.73 34.04]1.00| 33,42 7.62 SCHOOL G 
Scuoot D 8.25 32.72] .96| 34.54 7.49 SCHOOL H 
Tota, Boys. 6.92 .. 36.48.|. .33 | 37.34. 7.88 ToTAL Bors 


ToTAL GIRLS 6.57 30,51 ~69 | 30.85 5.90 ToTAL GIRLS 
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TABLE 6 
MEANS, STANDARD DEVIATIONS AND PROBABILITIES FOR 
GRip STRENGTH OF THE LEFT HAND 
CLIMBER Group S.D, MEAN e MEAN S.D. Non—CuimMBEeR Group 


TOTAL Group Tea 32.45 «Ge | Se,76 7.57 ToTAL Group 


ScHoot A 6.68 33.29 |1.00 | 33.81 8.30 ScuHoot E 
ScHoot B T.19 32.78 | .99 | 31.71 6.23 SCHOOL F 
SCHOOL C 7.57 32.93 | .99| 31.46 8.24 SCHOOL G 
ScuHoot D 7.83 30.34 | .52| 33.55 6.76 ScHOOL H 
Tota Boys 7.35 34,91 094 | 34.85 7.87 ToTAL Boys 


ToTAL GIRLS 6.22 29.53 o4f (| 30,21 6.38 TOTAL GIRLS 


GRIP STRENGTH SCORES OF TEN YEAR OLDS IN OTHER INVESTIGATIONS 
ARE REPORTED AS FOLLOWS: 35.3 FOR GIRLS AND 40.1 FoR Boys (KEOGH, 1965), 
27.4 FOR GIRLS AND 35.6 FoR Bors (ESPENSCHADE & MELENEY, 1959), AND 38.97 
FOR GIRLS AND BoYS (HUTINGER, 1955). COMPARISON WITH SUBJECTS OF OTHER 
INVESTIGATIONS APPEAR TO INDICATE, THEN, THAT THE SUBJECTS IN THIS 


SAMPLE ARE WEAKER WHEN MEASURED BY GRIP STRENGTH. 


PULL=uUPS 

ANALYSIS OF TABLE 7 WITH SCHEFFE MULTIPLE COMPARISON OF MEANS 
INDICATES NO SIGNIFICANT DIFFERENCE BETWEEN ANY PARTICULAR SCHOOLS ON 
PULL—UPS$ HOWEVER, THE BOYS IN SCHOOLS WITH CLIMBING APPARATUS PERFORMED 
SIGNIFICANTLY MORE PULL=UPS THAN BOYS IN CONTROL scHOOLs (.05). IT Is 
ALSO INTERESTING TO NOTE THAT THE STUDENTS IN EVERY CLIMBER SCHOOL PER= 
FORMED MORE cst 4 THAN STUDENTS IN EVERY NON=CLIMBER SCHOOL. THIS 


WOULD SEEM TO BE A VERY STRONG INDICATION THAT THE USE OF CLIMBING 
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33 
APPARATUS IN PHYSICAL EDUCATION HAS A POSITIVE EFFECT UPON UPPER BODY 


STRENGTH AS MEASURED BY PULL-UPS. THESE FINDINGS ARE SUPPORTED BY 
HUTINGER (1955); Estes (1959)s Rosson (1966); Pottack (1967); ANo BELL 


(1969), ALL OF WHOM FOUND THAT THE BOYS MADE MORE SIGNIFICANT GAINS 


THAN DID THE GIRLS. 


TABLE 7 
MEANS, STANDARD DEVIATIONS AND PROBABILITIES FOR PULL—UPS 
CLimBER Group’ §S.D. MEAN - MEAN S.D. NoN=-CLIMBER GROUP 


ToTAt Group 2ano 1.83 09 1.51 1.93 TOTAL Group 


ScHoot A 2.29 1.93 | .99 1 1.66 1.96 ScHoor E 
ScHooL B 2,03 1.74 | .99 } 1.40 1.68 SCHOOL F 
ScuHoot C 2.36 teO7 >| 298 | 1539 “1.21 SCHOOL G 
ScHoot D 2.34 TeT4y 299 | 1652) ©9096 SCHOOL H 
ToTAt Boys 2.58 2.41 -05 | 1.85 2.06 ToTAL Boys 


ToTAL GIRLS 1.56 1.14 74 1.07 1.62 ToTAL GIRLS 


WHILE THE SUBJECTS OF THIS INVESTIGATION WERE BETTER THAN THOSE 
IN THE UNITED STATES, WHERE THE MEAN OF ONE PULL=UP WAS REPORTED, THEY 
DID NOT DO AS WELL AS BRITISH CHILDREN WHO ATTAINED A MEAN SCORE OF FOUR 
PuLL—ups (CAMPBELL & POHNDORF, 1960). THE B80YS IN THE CLIMBER GROUP OF 
THIS STUDY ALSO COMPARE VERY FAVORABLY WITH FIFTH GRADE CHILDREN STUDIED 


BY TADDONIO (1961), WHO REPORTS A MEAN SCORE OF 1.93 PULL—UPS. 


GENERAL DISCUSSION ON FINDINGS 
ONE- OF THE MOST INTERESTING FINDINGS OF THIS STUDY IS THE CORRE= 


LATION BETWEEN WEIGHT=HEIGHT RATIO AND PERFORMANCE ON THE TESTS OF UPPER 
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BODY STRENGTH. AS ONE'S WEIGHT=HEIGHT RATIO INCREASES (THAT 1S, AS A 
PERSON GAINS WEIGHT WITHOUT BECOMING TALLER), HIS ABILITY TO PERFORM THE 
FLEXED ARM HANG AND PULL—UPS DECREASES, WHILE HIS GRIP STRENGTH TENDS TO 
INCREASE. THIS COULD BE AN INDICATION THAT TESTING PROGRAMS WITH PHYSICAL 
PERFORMANCE STANDARDS BASED ON THE AGE OF THE INDIVIDUAL WITH NO REFERENCE 
TO HIS WEIGHT AND HEIGHT (FOR EXAMPLE, CENTENNIAL FITNESS PROGRAM FOR 
CANADIAN YOUTH) ARE DISCRIMINATORY AGAINST OVERWEIGHT CHILDREN. IT MAY 

BE PHYSICALLY IMPOSSIBLE FOR THEM TO REACH A STANDARD NO MATTER HOW HARD 


THEY TRY. 


IN RELATION TO THE EFFECT OF CLIMBING APPARATUS ON UPPER BODY 
STRENGTH, IT SEEMS EVIDENT THAT BOYS BENEFIT MOST FROM THE USE OF SUCH 
APPARATUS, ESPECIALLY ON MEASURES INVOLVING THE MUSCLES OF THE SHOULDER 
GIRDLE. IT APPEARS AS THOUGH THE GIRLS DO NOT BENEFIT FROM THE USE OF 
SUCH APPARATUS$ HOWEVER, IT MUST BE EMPHASIZED THAT UPPER BODY STRENGTH 


1S ONLY ONE AREA WHICH MAY BE AFFECTED BY THE USE OF CLIMBING APPARATUS. 


THE STUDENTS IN THIS SAMPLE COMPARE FAVORABLY WITH STUDENTS IN 
OTHER STUDIES ON FLEXED ARM HANG AND PULL=-UPS, BUT ARE NOT AS STRONG 


ON GRIP STRENGTH MEASURES.) 
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CHAPTER V 


SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 


SUMMARY 

THE BASIC PURPOSE OF THIS INVESTIGATION WAS TO DETERMINE WHAT 
EFFECT THE USE OF FOLDAWAY CLIMBING APPARATUS HAD UPON THE UPPER BODY 
STRENGTH OF CHILDREN ENROLLED IN THE ELEMENTARY PHYSICAL EDUCATION 


PROGRAM. 


FOUR EXPERIMENTAL SCHOOLS IN THE EDMONTON PuBLic SCHOOL SYSTEM 
WERE CHOSEN ON THE BASIS OF HAVING HAD A PERMANENT FOLDAWAY CLIMBING 
APPARATUS IN THE GYMNASIUM FOR FOUR YEARS. THE FOUR CONTROL SCHOOLS 
WERE CHOSEN BECAUSE THEY DID NOT HAVE A PERMANENT FOLDAWAY CLIMBING 
APPARATUS IN THE GYMNASIUM. ALL GRADE FOUR STUDENTS IN EACH SCHOOL 
WERE TESTED. THIS INCLUDED 335 STUDENTS IN THE EXPERIMENTAL GROUP AND 


193 STUDENTS IN THE CONTROL GROUP. 


AN ASSESSMENT OF THE UPPER BODY STRENGTH OF EACH SUBJECT WAS 
MADE BY ADMINISTERING THE FOLLOWING TESTS: FLEXED ARM HANG, GRIP 


STRENGTH OF THE RIGHT ANDO LEFT HANDS, AND PULL=UPS. OTHER INFORMATION 


V ABTIAHO 


20! TAGMSNMOOSA OMA etOt Bis GH0D_, YAAMMBE 


aaa 
TAHW 3HIMAITSO OF BAW WOITADITZIVM! BHT 90 Be0QRUS arene ant 
> 


yoos Ag94u HT HOU GAH CUT AREAS A CALAME ID YAWAGIJON a0 ‘bev gut 7934 a 
I ; ‘A2e <a 


WOITADUDA YADIeYHE YRATHSMS 19 HT #i OBJ20RN9 ERG. RR - uTewas re 


¥ ‘ a 
- p - F : 
- ‘ , i 


MBTeYE JOONDE 9158UT ROTMHOMOD SHT “Wi 2200NDe JATWANINZARS i 


DWIBMIUD YAWAQUOA THOKAMAGG A GaN amr ee ao b12ke aur nO wn 3% 
pu 13 


i 


a2100H92 JOnTMOS AUOA SHT .eRARY nue. Ah) errepie 3uT 
. SO 92° 


~ OAIEM) I YAWAGJOT THSMAMABA A | 3AM) Fou wre yout ages 
asain os) 


J0oH2 HOAS WI 2THSOUTE RUGT 3GAHP 4A ou veaune ae 
GWA QUOR® JATHIMIAZORS ST be eTwBUdTE neg equa e1¥T 


- WORD me vd 2 


@aW TOBLBUE HOAR TO NTOMBATE VOOR RI4GU 
; a i 7 a ae 


Patan conga: 


36 
OBTAINED FOR EACH SUBJECT WAS SOCIO-ECONOMIC STATUS, AGE, HEIGHT AND 
WEIGHT. FOR THE PURPOSES OF THIS INVESTIGATION, THE SUBJECT'S WEIGHT 
IN POUNDS WAS DIVIDED BY HIS HEIGHT IN INCHES TO PROVIDE AN ASSESSMENT 
OF WHETHER HE WAS UNDERWEIGHT, AVERAGE WEIGHT, OR OVERWEIGHT. THIS 
RATIO WAS ALSO USED TO EXAMINE THE RELATIONSHIP BETWEEN BODY BUILD AND 
PERFORMANCE ON SELECTED MEASURES OF UPPER BODY STRENGTH. ALL TESTS 
WERE ADMINISTERED BY THE RESEARCHER. TESTS WERE ADMINISTERED DURING 


THE THREE-WEEK PERIOD FROM FEBRUARY 9 To FEBRUARY 27, 1970. 


ANALYSIS OF THE DATA WAS CARRIED OUT WITH THE FOLLOWING IBM 360 
ELECTRONIC COMPUTER PROGRAMS: MULRO@5, ANOV15, DEST#2, DEST#6. THe 
FOLLOWING CALCULATIONS WERE PERFORMED WITH THE ABOVE PROGRAMS: 
1. MEANS AND STANDARD DEVIATIONS WERE DERIVED FOR EACH VARIABLE 
2. BISERIAL CORRELATIONS BETWEEN ALL VARIABLES WERE DETERMINED 
3. PROBABILITY THAT EACH CORRELATION COULD HAPPEN BY CHANCE WAS 
DETERMINED 

4, ANALYSIS OF VARIANCE FOR SELECTED VARIABLES WAS COMPUTED 

5. ANALYSIS OF COVARIANCE FOR SELECTED COMBINATIONS WERE 
COMPUTED 

6. SCHEFFE MULTIPLE MATRIX PROBABILITIES FOR DIFFERENCE BETWEEN 
MEAN SCORES ON SELECTED VARIABLES FOR EACH SCHOOL WAS ALSO 


CALCULATED. 


THE FOLLOWING LIMITATIONS OF THE STUDY MUST RECEIVE CAREFUL 


ATTENTIONS 


1. PHYSICAL FITNESS STATUS OF SUBJECTS WAS NOT ASSESSED FOUR 


YEARS AGO 
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2. PROGRAM AND TEACHERS WERE NOT IDENTICAL FOR EACH GROUP OF 
SUBJECTS 

3. CONTROL OF SUBJECTS! ACTIVITIES OUTSIDE OF PHYSICAL EDUCATION 
WAS NOT POSSIBLE 

4. EXPERIMENTAL SCHOOLS MAY NOT HAVE MADE MUCH USE OF CLIMBING 
APPARATUS 

5S. CONTROL SCHOOL MAY HAVE HAD PORTABLE APPARATUS AT SOME TIME 
DURING THE FOUR YEAR PERIOD, OR SOME FORM OF CLIMBING 
APPARATUS IN THE PLAYGROUND 

6. THE FINDINGS RELATED TO WEIGHT—HEIGHT RATIO MAY NOT APPLY 
TO ALL AGE LEVELS 

7. BECAUSE THIS INVESTIGATION WAS LIMITED To EFFECT OF CLIMBING 
APPARATUS UPON UPPER BODY STRENGTH, THE FINDINGS CANNOT 
DETERMINE THE FULL WORTH OF THE CLIMBING APPARATUS. OTHER 
AREAS WHICH REQUIRE CAREFUL CONSIDERATION INCLUDES TEACHER 
AND CHILD ATTITUDES TOWARD PHYSICAL EDUCATION, TEACHER-—CHILD 
RELATIONSHIPS, FLEXIBILITY AND GENERAL BODY MOBILITY OF THE 


CHILD. 


IN LIGHT OF THE ABOVE LIMITATIONS, THE FOLLOWING SUMMARY 
STATEMENTS SEEM JUSTIFIEDS 

1. Boys WHO HAD ACCESS TO FOLDAWAY CLIMBING APPARATUS DURING 
PHYSICAL EDUCATION WERE SIGNIFICANTLY STRONGER THAN THE BOYS IN THE 
CONTROL GROUP ON THE FLEXED ARM HANG (P= .06) AND ON PuLL—uPS (P= .05), 
BUT NO SIGNIFICANT DIFFERENCES EXISTED ON GRIP STRENGTH. 

2, GIRLS wHo HAD ACCESS TO FOLDAWAY oi Punting APPARATUS DURING 


PHYSICAL.EDUCATION WERE NOT SIGNIFICANTLY STRONGER THAN THE GIRLS IN 
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THE CONTROL GROUP ON FLEXED ARM HANG, PULL—UPS OR GRIP STRENGTH AS 
MEASURED IN THIS INVESTIGATION. 

3. THE SUBJECTS IN THIS SAMPLE COMPARED FAVORABLY WITH THOSE 
IN OTHER STUDIES ON TESTS OF FLEXED ARM HANG AND PULL—UPS$ HOWEVER, 


SUBJECTS IN OTHER STUDIES APPEAR TO BE STRONGER IN BOTH HANDS. 


CONCLUSIONS AND RECOMMENDATIONS 

WHILE IT 1S CONCEDED THAT THE USE OF CLIMBING APPARATUS IN PHYS— 
ICAL EDUCATION BY ELEMENTARY STUDENTS DOES NOT APPEAR TO AFFECT THEIR 
GRIP STRENGTH IN EITHER HAND, THE BOYS WHO USED THE APPARATUS WERE 
SUPERIOR TO THOSE WHO DID NOT USE IT, ON THE CRITERION OF FLEXED ARM 
HANG. IT 1S ALSO NOTEWORTHY THAT EACH GROUP OF STUDENTS IN THE SCHOOLS 
WHICH USED THE APPARATUS PERFORMED MORE PULL—UPS THAN EVERY GROUP OF 
STUDENTS IN SCHOOLS WHICH DID NOT HAVE THE APPARATUS. PULL—UPS WAS THE 
ONLY MEASURE OF UPPER BODY STRENGTH WHICH INVOLVED MUSCLES OF THE SHOUL= 
DER GIRDLE AND UPPER EXTREMITIES IN AN ISOTONIC CAPACITY, AND BECAUSE OF 
THIS, WAS PROBABLY THE MOST VALID ASSESSMENT OF TOTAL UPPER BODY STRENGTH. 
ON THIS BASIS, THEN, !T 1S CONCLUDED THAT THE USE OF CLIMBING APPARATUS 
IN ELEMENTARY SCHOOL PHYSICAL EDUCATION DOES AFFECT UPPER BODY STRENGTH 


OF STUDENTS ENROLLED IN THAT PROGRAM, 


INVESTIGATION OF THE EFFECT OF CLIMBING APPARATUS ON THE UPPER 
BODY STRENGTH OF CHILDREN GROUPED BY SEX INDICATES THAT THE BOYS APPEAR 
TO BENEFIT MORE FROM THE USE OF SUCH APPARATUS THAN THE GIRLS. THIS 
APPARENT DIFFERENCE MAY BE DUE TO THE DARING ATTITUDE OF BOYS WHICH MAY 
RESULT IN MORE CLIMBING AND HANGING ON THEIR PART. ALso, THE BOYS MAY 


FIND THIS APPARATUS MORE CHALLENGING, AND THUS WORK HARDER THAN DO THE 
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GIRLS. ANOTHER POSSIBLE REASON FOR THE DIFFERENCE 1S THAT THE BOYS MAY 
TEND TO CLIMB BY USING BRUTE STRENGTH, WHILE GIRLS MAY TEND TO CLIMB BY 
UTILIZING THEIR MOMENTUM, AND THUS IMPROVE IN BODY FLEXIBILITY AND 
MOBILITY BUT NOT IN UPPER BODY STRENGTH. THE APPARENT DIFFERENCES BE— 
TWEEN THE BENEFITS GAINED BY THE BOYS AND GIRLS SHOULD BE INVESTIGATED 
1N MORE DETAIL. THE FOLLOWING RECOMMENDATIONS FOR FURTHER RESEARCH MAY 
PROVIDE MORE INFORMATION AS TO WHY THE DIFFERENCES OCCUR. iris 
RECOMMENDED THAT THE FOLLOWING BE CONDUCTED? 

1. INVESTIGATION OF THE ATTITUDE OF BOYS AND GIRLS TOWARD THE 
USE OF CLIMBING APPARATUS IN PHYSICAL EDUCATION. 

ae INVESTIGATION OF THE ATTITUDE OF THE PHYSICAL EDUCATION 
TEACHER TOWARD THE USE OF CLIMBING APPARATUS IN PHYSICAL EDUCATION AND 
THE TYPE OF ACTIVITIES WHICH THEY EXPECT THE BOYS TO PERFORM AS OPPOSED 
TO THOSE THEY EXPECT FROM THE GIRLS. 

3. INVESTIGATION OF THE TYPES OF ACTIVITIES BOYS PREFER TO PER— 
FORM ON CLIMBING APPARATUS AS OPPOSED TO THOSE PREFERRED BY THE GIRLS. 

4. INVESTIGATION OF THE EFFECT OF CLIMBING APPARATUS ON FLEXI=— 
BILITY AND GENERAL BODY MOBILITY OF CHILDREN TO DETERMINE IF DIFFERENCES 
EXIST BETWEEN BOYS AND GIRLS. 

5. INVESTIGATION OF THE PARTS OF THE CLIMBING APPARATUS WHICH 
BOYS PREFER !N COMPARISON TO THOSE PREFERRED BY GIRLS. 

6. INVESTIGATION OF THE EFFECT OF CLIMBING APPARATUS ON THE 
STRENGTH, FLEXIBILITY AND GENERAL BODY MOBILITY OF BOYS AND GIRLS WHO 
HAVE PHYSICAL EDUCATION TOGETHER AS OPPOSED TO THOSE WHO PARTICIPATE 
IN AN ALL BOY OR ALL GIRL CLASS. 

7. INVESTIGATION OF THE EFFECT OF CLIMBING APPARATUS ON THE 


STRENGTH, FLEXIBILITY AND GENERAL BODY MOBILITY OF CHILDREN WHO COME 
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FROM AN URBAN SETTING AS COMPARED WITH CHILDREN WHO COME FROM A NO N— 


URBAN SETTING. 


THE FINDINGS FROM THE ABOVE INVESTIGATIONS MAY SUGGEST CHANGES IN? 
1. THE TYPES OF ACTIVITIES WHICH THE TEACHER REQUESTS OF THE 
CHILDREN DEPENDING ON THE OBJECTIVES TO BE OBTAINED. 
2. THE APPARATUS WHICH WILL SERVE THE NEEDS AND INTERESTS OF 
THE CHILDREN, 


3. THE APPROACH TO PHYSICAL EDUCATION AS A COEDUCATIONAL ACTIVITY. 


CATEGORIZING STUDENTS ACCORDING TO THE NUMBER OF YEARS THEY 
ATTENDED THE SCHOOL WITH A CLIMBING APPARATUS DID NOT YIELD ANY MORE 
INFORMATION THAN PUTTING ALL STUDENTS FROM CLIMBER SCHOOLS INTO ONE 
CATEGORY. THIS MAY INDICATE THAT THERE 1S SOME AMOUNT OF TIME BEYOND 
WHICH THE CLIMBER DOES NOT HAVE TOO MUCH EFFECT UPON THE UPPER BODY 
STRENGTH OF CHILDREN WHO USE IT. ON THE BASIS OF THIS FINDING, IT 1S 
RECOMMENDED THAT THE EFFECT OF CLIMBING APPARATUS ON UPPER BODY STRENGTH 
BE INVESTIGATED WHEREIN THE CHILOREN ARE TESTED AT SELECTED PERIODS OF 
TIME TO DETERMINE IF THE DEVELOPMENT OF UPPER BODY STRENGTH BEGINS TO 
PLATEAU, AND IF SO, WHAT AMOUNT OF TIME DEVOTED TO USE OF CLIMBING 


APPARATUS WOULD RESULT IN OPTIMUM DEVELOPMENT OF UPPER BODY STRENGTH. 


WHILE THE USE OF CLIMBING APPARATUS APPEARED TO IMPROVE THE 
STUDENTS! ABILITY TO PERFORM THE FLEXED ARM HANG AND PULL=UPS, IT SEEMS 
AS THOUGH GRIP STRENGTH WAS NOT AFFECTED. IT MAY BE POSSIBLE THAT GRIP 
STRENGTH WAS AFFECTED$ HOWEVER, THE CHILDREN WERE UNABLE TO APPLY MORE 


PRESSURE TO THE ADJUSTABLE GRIP DYNAMOMETER BECAUSE IT WAS TOO HEAVY TO 


er ee) | 


* A eee met) 
eee | 2 ; 
~#OK A MOR BMOS OKW- chai a “TW alten cep at hae 


phe a 


ye ; i a er. 


\ 


Hi BIOHAKO Teaapue YAH 2HolTAS): TeavNT BVOBA SRT wore Bpwiones eat ae 
ia 
BHT NO VTESUPIA ATHIAST AAT HOUNH CIITA VITOR NE esevT swt — a 


. i 
eh 


-G3W1ATBO 38 OT eav i Toque0 BHT Wo. OWN GH2930 wana 


30 eTeBADTHI OWA 2O33H BHT BVASE JI/W HOLM BUTARASHA Get aS oh ane : 


= 
sWIRCITHD BHT 
LYTIVITDA JAHONTAQUCROS A GA WOLTADUGR JRONEVHG@<OF HOAORNGA GHT 1.6 °° ~~ | ; 


ll 
4 


Gar peg Saal 


“a 


Y3HT GRASY AO RISMUK SHT ‘rT OWI GRGISA ATMSGUTS OMISPRORBTAD z 


“SAOM YMA Dusty TOW G10 EUTARASGA PRISMEIO A “TW saqnos aaT asonaTA 
: ha 


30 OTH! 27OOH?e ABEMIUD Pr ‘ATHBOVTe jJJ0o QHIT TES ut nor TAnmONg | 


OWOYAS 3M1T 30 THUOMA 3MOe 21 saant TANT seiliidinir vAR QanT | near gg i 
ye 

, af ‘4 

Yoos a3aqqil 3HT woaU TIBWIR NQUM ooT avaw Tow #3.00 gaems9 aut pads 


21 Ti ,OwIGMIM SIHT FO 212Ae Sut “HO TP See one wanusena 80 TenaATE 
apts 


NTaWasT2 ¥d0B A2eaY Wo BUTARAGeA OMNEM IUD: a0 TOBAIa SAT Tew? -ahasmrieete sg 


pe 
10 2001R39 O3TOZUSe TA C3Te3sT BAA WANOZIAD BHF pionawasearasiteswan 3 


OT 2mia38 HTOWSATe YaoR Aaq0 40 Twahe 05336 BHT eH marwn3Ta0 OF 


avISMIID 30 Jeu ef GSTovsO aMIT BO Fave K ram 98 aH 


+BTONSATe YOOS A3dAv FO TWEMSOFENSO ners wt 


BHT AVOASM! OT CARAIIIA QUTARAIAA omens 


eMaae Ti pega ie 


i dh lene eRe ™ vena 


ir pat ey. ’ ab ny ;’ i e he 


v 7] 


41 
LIFT AND SQUEEZE AT THE SAME TIME. A RECTANGULAR HAND MANUOMETER MAY 
BE BETTER FOR THIS AGE GROUP BECAUSE IT 1S LIGHTER AND CAN BE HELD 
WITHIN THE PALM OF THE HAND. IT 1S RECOMMENDED THAT THE MERITS OF BOTH 
TYPES OF INSTRUMENTS BE CAREFULLY CONSIDERED BEFORE SELECTING ONE TYPE 
OR THE OTHER FOR A SIMILAR STUDY. A PILOT STUDY UTILIZING BOTH TYPES 
OF INSTRUMENTS SHOULD PROVIDE SUFFICIENT EVIDENCE TO DETERMINE WHICH 


ONE BEST SERVES THE PURPOSE. 


THE MAJORITY OF CLASSES IN THIS INVESTIGATION WERE TAUGHT BY 
HOMEROOM TEACHERS WHO INDICATED THAT THEY DID NOT HAVE ENOUGH INFOR— 
MATION ABOUT HOW THE CLIMBING APPARATUS COULD BE ASSEMBLED AND USED IN 
PHYSICAL EDUCATION. IF, IN FACT, THE APPARATUS WAS NOT USED IN SUCH A 
WAY AS TO PROVIDE THE GREATEST BENEFITS TO THE STUDENTS, IT IS POSSIBLE 
THAT THE USE OF CLIMBING APPARATUS IN PHYSICAL EDUCATION CAN BENEFIT 
THE STUDENTS MUCH MORE THAN WAS INDICATED IN THIS STUDY. THIS POSSIBIL= 
ITY SEEMS TO LEAD TO MANY QUESTIONS, SOME OF WHICH ARE THE FOLLOWING: 
WOULD A CLASS TAUGHT BY A PHYSICAL EDUCATION SPECIALIST MAKE MORE SIG= 
NIFICANT GAINS ON THE APPARATUS THAN A CLASS TAUGHT BY A NON=SPECIALIST? 
WOULD AUDIO—VISUAL MATERIAL REGARDING THE ASSEMBLING AND USE OF CLIMBING 
APPARATUS MAKE A SIGNIFICANT CONTRIBUTION TO THE BENEFITS GAINED BY THE 
STUDENTS? WOULD A PROGRAM DESIGNED TO MAKE PRINCIPALS AWARE OF POSSIBIL= 
ITIES FOR WHICH THE APPARATUS CAN BE USED AFFECT THE USE OF APPARATUS IN 
EACH SCHOOL? THE FOLLOWING RECOMMENDATIONS, IF CARRIED OUT, MAY PROVIDE 
THE ANSWERS TO SOME OF THE ABOVE QUESTIONSs 

1. AN INVESTIGATION SHOULD BE CARRIED OUT TO DETERMINE THE EFFECT 
OF CLIMBING APPARATUS ON THE STRENGTH AND FLEXIBILITY OF STUDENTS TAUGHT 


BY A PHYSICAL EDUCATION SPECIALIST IN COMPARISON TO STUDENTS TAUGHT BY 
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A NON=SPECIALIST. 

2. AN ATTEMPT SHOULD BE MADE TO PREPARE A SET OF AUDIO-VISUAL 
MATERIALS OUTLINING VARIATIONS IN ASSEMBLING THE APPARATUS, RELATING 
FLOORWORK ACTIVITY TO APPARATUS ACTIVITY, DEVELOPING A PROGRESSION OF 
LESSONS WHICH COULD BE USED WITH THE APPARATUS, AND SHOWING THE APPARA= 
TUS BEING USED BY STUDENTS. THE MATERIALS COULD INCLUDE 8MM FILM LOOPS 
WITH ACCOMPANYING WRITTEN MATERIALS, SLIDE SETS WITH TAPE RECORDED 
EXPLANATIONS, VIDEO—TAPE, AND DISPLAY BOARDS WITH PHOTOGRAPHS. THIS 
MATERIAL MUST BE READILY ACCESSIBLE TO THE TEACHERS AND PRINCIPALS, 

AND MUST BE PREPARED FOR THE TEACHER WHO HAS NOT HAD EXTENSIVE BACK= 
GROUND IN THE PRESENT APPROACH TO PHYSICAL EDUCATION. IT WOULD ALSO BE 
USEFUL TO SHOW HOW THE PRESENT APPROACH IS COMPATIBLE WITH THE FORMAL 
APPROACH, AND HOW ONE CAN COMPLEMENT THE OTHER. THE MATERIAL WOULD 
HAVE TO BE COMPATIBLE WITH THE OBJECTIVES OF THE PHYSICAL EDUCATION 
PROGRAM, AND |T SEEMS, THEREFORE, THAT THE MATERIAL MUST BE PREPARED 

IN CONSULTATION WITH VARIOUS SCHOOL BOARDS AND UNIVERSITIES THROUGHOUT 
THE PROVINCE. SUCH CONSULTATIONS MIGHT ALSO PROVIDE THE BASIS FOR 
MODIFICATIONS OF THE PRESENT APPARATUS DEPENDING ON THE TYPE WHICH BEST 


MEETS THE NEEDS AND INTERESTS OF THE CHILDREN. 


A ConcLuDING STATEMENT 


IT APPEARS THAT THE USE OF CLIMBING APPARATUS AFFECTS UPPER 
BODY STRENGTH AND THAT THE CHILDREN'S ABILITY TO PERFORM ON SELECTED 


PHYSICAL FITNESS TESTS |S AFFECTED BY THEIR WEIGHT—HEIGHT RATIO.“ 


BECAUSE OF THE SIGNIFICANT RELATIONSHIP BETWEEN WE | GHT—HE! GHT 
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43 
RATIO AND PERFORMANCE ON SELECTED MEASURES OF UPPER BODY STRENGTH, IT 
1S RECOMMENDED THAT? 
1. FURTHER INVESTIGATIONS BE CONDUCTED TO DETERMINE IF THE BODY 
MASS OF A PERSON AFFECTS HIS PERFORMANCE ON OTHER MEASURES OF FITNESS. 
2. AN INVESTIGATION BE CONDUCTED TO DETERMINE THE VALIDITY OF 
ESTABLISHING PHYSICAL PERFORMANCE NORMS ON THE BASIS OF AGE ALONE RATHER 


THAN ON THE BASIS OF A COMBINATION OF AGE AND WEIGHT-HEIGHT RATIO. 
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BELL, R. CLIMBING APPARATUS IN THE DEVELOPMENT OF MUSCULAR STRENGTH 
AND ENDURANCE OF FOURTH=GRADE ELEMENTARY BOYS AND GIRLS. 
OCTORAL DISSERTATION, UNIVERSITY OF OREGON EUGENE, OREGON: 
UNIVERSITY MicrocarDs, 1968. 


BitsroucH, A. & Jones, P. PHYSICAL EDUCATION IN THE PRIMARY SCHOOL. 


LONDON, ENGLAND: UNIVERSITY OF LONDON PRESS Lto., 1965. 


BLISHEN, B. A SOCIO-ECONOMIC INDEX FOR OCCUPATIONS IN CANADA, 
CANADIAN REVIEW OF SOCIOLOGY AND ANTHROPOLOGY, 1967, 4:1, 41-53, 


BookWALTER, K, W. GRIP STRENGTH NORMS FOR MALES. AAHPER RESEARCH 
QUARTERLY, 1950, 21, 249-273, 


BooKWALTER, K. W. & VANDERZWAAG, H. J. FOUNDATIONS AND PRINCIPLES OF 


PHYSICAL EDUCATION. PHILADELPHIA: W. B. SAuNDERS Co. LTD., 1969. 


BucHer, C. A. FOUNDATIONS OF PHYSICAL EDUCATION. (3rd. ED.) ST. Louis: 
THE C. V. Mossy Co., 1960. 


CAMPBELL, W. R. & POHNDORF, R. H. PHYSICAL FITNESS OF BRITISH AND UNITED 
STATES CHILDREN. JOURNAL oF CAHPER, 1961, 28, 11-13. 


CAHPER FITNESS PERFORMANCE TEST MANUAL. 1966. 


CLARKE, H. APPLICATION OF MEASUREMENT OF HEALTH AND PHYSICAL EDUCATION. 


(4TH. ED.) ENGLEWooD CLIFFS, NEw JERSEY? PRENTICE-HALL INC., 1967. 


Cotten, D. Jo & MARWITZ, B. RELATIONSHIP BETWEEN TWO FLEXED ARM HANGS 


AND PULL—UPS. AAHPER RESEARCH QUARTERLY, 1969, 41:5, 415-416. 


CotumB!A COUNTY BOARD OF PUBLIC INSTRUCTION, SUWANNEE AREA PHYSICAL 
EDUCATION REPORTS INNOVATIONS IN ELEMENTARY PHYSICAL EDUCATION 


EQUIPMENT. COLUMBIA, FLORIDA: UNIvERSITY MICROFILMS, 1967. 


CuRETON, T. Ke & LARSON, L. A. STRENGTH AS AN APPROACH TO PHYSICAL 


FITNESS. AAHPER RESEARCH QUARTERLY, 1941, 12, 391-406. 


EspENSCHADE, A. S. & MELENEY, H. E. MOTOR PERFORMANCE OF ADOLESCENT 
BOYS AND GIRLS OF TODAY IN COMPARISON WITH THOSE OF 24 YEARS AGO. 


AAHPER RESEARCH QUARTERLY, 1961, 32, 186-189. 

Estes, M. Me THE ROLE OF CREATIVE PLAY EQUIPMENT IN DEVELOPING MUSCULAR 
FITNESS. (DOCTORAL DISSERTATION, STATE UNIVERSITY OF lowA) 
UNIVERSITY MicROCARD, 1959. 


FLATHMAN, D, HYPOTHESIS TESTING WITH MULTIPLE REGRESSION. UNPUBL! SHED 
PAPER, UNIVERSITY OF ALBERTA, EDMONTON, 1968. 


FRIEDENBERG, K. HOW FIT ARE WE CANADIANS? ALBERTA TEACHERS’ ASSOCIATION 
HEALTH AND PHYSICAL EDUCATION BULLETIN, 1966, 6:1, 46-51. 


HETHERINGTON, C. Wo. SCHOOL PROGRAM IN PHYSICAL EDUCATION. NEW YORKS 
WoRtD Book Co., 1922. 


‘ 4 


HTOMSATS AAJUICUM AO TAHSMSOj5VEO Dwr At SE a 


rie Pe —s - =e ee I: — AM mm 
+t cJAIo GC OWA £Y og VHATHINDIR Jaap a= 


ws eae — parraan OO ee ee ee: a po : 
rMoD3FO .3Wedua (NoOasRD Fo YF enee | nu wel TaTeaee ea a0 =o 
BOT  coRAgonaiM “yr venav: 
af , 
» 190892 YR (Mena. 3H) wopTagugs. Rerrorel 4 caw) a A hovon 
.2aef ..aT) 22389 WMogwo) zo yrienawinlh taway aed ,toowod 


~<ADAWAD WI @MOITASUQSO ROA XBON) ot MO8O92~ o12de A -8 ,a3 


CS-15 , Teh , TACT , yeOIOSGRUTMA Sih. Weg ip1O9e 3G we iyas Bpsioanad 


LOW WTRMBATE “red «WAM. Pr 
"NS. pee tS ,0@ef PLEA Es 


7 0.2 49 aA 3 aS £3 GRA 2¥ a) TAGMY or ° L ® H , oA w\as0u ay 4 .w 2 «#3 ’ a 
eaer ..0T) .600 enzonuAS .G WW eer ye ee tad! 2962 sAQIEvHS 
seiuol Ti ane (QLTAQUO3 JAD IZYNS 30 eRoITAgHUO? A «Dd , aanous, 
ee ee a ya epee 4 Be cr i 
OHoef ..09 vezaM .V sd a0 z 
. md 
Q3Ti¥U OWA K2ITIRG ZO e2esuTiaA JASlerNd JH A .aeoaNWODU Sa. Fc mas ad: 
sef-ff .6S .foel , ASAHAD So “_uanaualy preihgy eatar 
SOI .JAUWAM. T2aaT BORAMROVATe 22eanTIa FF. 
= a 
~ 2 
~WOLTAQVOS Jk LENG GHA BT IASH 30 THIN ARC RSM So .RoITAR.geA 4H om 
YOer ,.on jAHe3917M3RI syYSen3l WAM. @9a1J0 Coow~sons (.03 ara) 


; 7 
J ‘736 VI evorra. jar a + Sr TwRaM 3 ob pa 3440 
i-th ,21d CCT ,yimaTeANS NOANEesS BIOGAA .89y~J1I09 


ABSA JauvAWUS WONT: vate! 913889 20.QRn808 YTRUOD we 109 a 
MOITAOUND JADISYMS YRATM SMI 2 Wi TAY ON Mi it cach 28. to.) TAQUg3: f ‘ 
eVORT .2M311F0R3 IM VT 1LeNg PAU & vy inet A) aMusoo Beer Ean 

i : ? i 6- 

jAD12YHO OT_HOAGRAGA WA 2A HIOKBATE -oA »t ,moerat $0 a 
-OOR—TCE .ST -1SOT . VaasTeaues 2 HORAZES 2228 Ao 2 Boos AA Coe 


3U0GA Yo JOMAMROARST ROTOM «a r , 34359 & +2 «A BOA 
¥ 220HT HT'W WOZ)RAGMOD WI. ¥AGOT FQ ssnie 2M 2 
-€8f-daT ,SE , Faes Rane 2 nana 
TAI 2EUM OWI G0J3VS0 41 HIM SLUGS YAS aw ET AFH. 30. 2108 ested 
aG VWTI2SRaV rw STATS "Oi iTATRAeR vy ARG OU > . 

caer + oRADORO WM oe 

Leo 


| OBWeisaveRU .woleeasdap 3497 sum Whew ou T2ST —— 
<880T ,WoTwanad  ATRRBIN ks aes 


46 


HUTINGER, P. W. THE EFFECTS oF SYSTEMATIC HORI ZONTAL=LADDER EXERCISES 
UPON UPPER BODY STRENGTH OF THIRD=GRADE CHILDREN. AAHPER 


RESEARCH QUARTERLY, 1955, 26, 159-162. 


KEOGH, J. MOTOR PERFORMANCE OF ELEMENTARY SCHOOL CHILDREN. (DEPARTMENT 
OF PHYSICAL EDUCATION, UNIVERSITY OF CALIFORNIA) Los ANGELES: 
UNIVERSITY MicrocARD, 1965. 


KIRCHNER, G. CATION FOR ELEMENTARY SCHOOL CHILDREN. 
Dusuque, lowA: WM. C, BROWN Co., 1966. 


LASALLE, D. A T A AT 
A. S. BARNes & Co., 1957, 


« New York? 


LokEN, N. C. & Wittouchey, R. J. COMPLETE BOOK OF GYMNASTICS. 


ENGLEWooD CLIFFS, NEW JERSEY: PRENTICE-HALL Ince, 1958. 


LONDON CouNTY CoUNCIL, MOVING AND GROWING: PHYSICAL EDUCATION IN THE 


PRIMARY SCHOOL. LONDON, ENGLAND: HER MAyvesTy's STATIONERY 
OFFICE, 1964, 


Lucas, W. Ge. STRENGTH OF EDMONTON SCHOOL CHILDREN. UNPUBLISHED MASTER 
OF ARTS THESIS, UNIVERSITY OF ALBERTA, 1966. 


McCLoy, C. He. THE APPARENT IMPORTANCE OF ARM STRENGTH IN ATHLETICS. 


AAHPER RESEARCH QUARTERLY, 1934, 5:5, 3-11. 


McCLoy, C. Ho. APPRAISING PHYSICAL STATUS? METHODS AND NORMS. STUDIES 
IN CHILD WELFARE, 1938, 15:2, 100-106. 


MAGNUSSON, L. T. THE EFFECT OF A_ SPECIFIC ACTIVITY PROGRAM ON CHILDREN 
WITH LOW MUSCULAR FITNESS. (DOCTORAL DISSERTATION, STATE 


UNIVERSITY OF IOWA): UNIVERSITY MicrocarD, 1957. 


MoREHOoUSE, L. Ej. & Mitter, A. T. PHYSIOLOGY OF ExERGISE. (4TH. ED.) 
SAINT Louis: C. V. Mossy Co., 1968. 


Morris, Mc R. MEASURED EFFECTS ON CHILDREN IN THE PRIMARY GRADES FROM 
USE OF SELECTED PLAYGROUND EQUIPMENT. (DOCTORAL DISSERTATION, 


UNIVERSITY OF IOWA): UNIVERSITY MicrocaRD, 1955, 


NASH, Je Be PHYSICAL EDUCATION’: INTERPRETATIONS AND OBJECTIVES. NEW 
Yorks A. S. BARNES & Co., 1948, 


PASSMORE, J. He. PHYSICAL EDUCATION IN CANADA — OUR PAST AND PRESENT. 


ALBERTA TEACHERS" ASSOCIATION HEALTH AND PHYSICAL EDUCATION 


BULLETIN, 1966, 621, 18-28. 


PoLLAcKk, M. Lo SPORTS FITNESS SCHOOL FOR BOYS. JOURNAL OF HEALTH, 


PHYSICAL EDUCATION AND RECREATION, 1967, 38:7, 40-41. 


PRovINCE OF ALBERTA CURRICULUM GUIDE FOR ELEMENTARY PHYSICAL 
EDUCATION. 1967. 
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RopBins, S. G. THE RELATIVE EFFECTIVENESS OF TWO PROGRAMS OF PHYSICAL 
EDUCATION ON THE STRENGTH OF GRADE ONE CHILDREN. UNPUBLISHED 
MASTER OF SCIENCE THESIS, WASHINGTON STATE UNIVERSITY, 1968. 


Rosson, F. Le A COMPARISON OF TWO METHODS OF TRAINING TO IMPROVE THE 


PULL-UP ABILITY OF FOURTH—GRADE BOYS. (MASTER OF ARTS THESIS, 
UNIVERSITY OF MARYLAND): UNIVERSITY MICROCARD, 1966. 


Rocers, F. R. THE SIGNIFICANCE OF STRENGTH TESTS IN REVEALING 
CONDITION. AAHPER RESEARCH QUARTERLY, 1934, 5:5, 43. 


SANDE, D. Jo THE INFLUENCE OF TWO TEACHING METHODS ON GRADE ONE AND 
TWO PUPILS’ PERFORMANCE IN SELECTED TESTS. UNPUBLISHED MASTER 
oF ARTS THESIS, UNIVERSITY OF ALBERTA, 1968. 


Taodonio, D. Aj THE EFFECT OF A DAILY FIFTEEN=MINUTE PERIOD OF 
CALISTHENICS UPON THE PHYSICAL FITNESS OF FIFTH=GRADE BOYS AND 


GIRLS. AAHPER RESEARCH QUARTERLY, 1966, 37:5, 276-281. 


Witpur, E. A. A COMPARATIVE STUDY OF PHYSICAL FITNESS INDICES AS 
MEASURED BY TWO PROGRAMS OF PHYSICAL EDUCATION: THE SPORTS 
METHOD AND THE APPARATUS METHOD. AAHPER RESEARCH QUARTERLY, 
1943, 14, 326-332. 
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STUDENT DATA SHEET 


SCHOOL 

NUMBER OF YEARS YOU HAVE ATTENDED THIS SCHOOL | 23 45 
CLASS 

NAME 

SEX: BOY GIRL 


OCCUPATION OF FATHER 


AGE: YEARS MONTHS 

HE | GHT: INCHES 

WEIGHT: POUNDS 

FLEXED ARM HANG SECONDS 
GRIP STRENGTH RIGHT HAND POUNDS 
GRIP STRENGTH LEFT HAND POUNDS 


PULL - UPS NUMBER 
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50 
TEACHER QUESTIONNAIRE 
DEAR TEACHER, 


PLEASE COMPLETE THE ATTACHED QUESTIONNAIRE IF YOU: 

A) ARE TEACHING GRADE 4 PHYSICAL EDUCATION THIS YEAR, OR 

B) TAUGHT GRADE 3 PHYSICAL EDUCATION IN THIS SCHOOL DURING 1968-1969, OR 

C) TAUGHT GRADE 2 PHYSICAL EDUCATION IN THIS SCHOOL DURING 1967-1968, OR 

D) TAUGHT GRADE 1 PHYSICAL EDUCATION IN THIS SCHOOL DURING 1966-1967, OR 

E) WERE PRINCIPAL IN THIS SCHOOL DURING ANY OF THE FOREMENTIONED SCHOOL TERMS. 


PLEASE CIRCLE THE LETTER(S) OF THE CATEGORY OR CATEGORIES WHICH CONCERN YOU. 


THE QUESTIONNAIRE 1S ONE OF THE SOURCES OF INFORMATION WHICH WILL BE USED TO 
DETERMINE IF THE USE OF FOLDAWAY CLIMBING APPARATUS HAS ANY EFFECT ON THE 


DEVELOPMENT OF UPPER BODY STRENGTH IN CHILDREN. 


OTHER INFORMATION WILL BE OBTAINED BY ADMINISTERING STRENGTH TESTS TO 300 
GRADE 4 PUPILS WHO HAVE USED THE CLIMBER 4 YEARS AND TO 200 PUPILS WHO HAVE 
NOT USED THE FOLDAWAY CLIMBER OVER THE SAME PERIOD, AND BY INTERVIEWING 
SELECTED TEACHERS REGARDING THE SPECIFIC PROGRAM WHICH WAS FOLLOWED DURING 


THIS TIME. 


THE COLLECTED INFORMATION WILL SERVE AS THE BASIS FOR MY THESIS WHICH IS 
ONE OF THE REQUIREMENTS FOR THE MASTER OF EDUCATION DEGREE AT THE UNIVERSITY 


OF ALBERTA. 


YOUR COOPERATION IN COMPLETING THE QUESTIONNAIRE IS GREATLY APPRECIATED. 
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SCHOOL: 


NUMBER OF YEARS WHICH YOU HAVE BEEN IN THIS SCHOOL: 

1. HOW MANY PHYSICAL EDUCATION COURSES HAVE YOU COMPLETED AT THE UNIVERSITY? 
A) NONE B) $ C)1 D) 14 E) 2 F) 24 G) 3 0R MORE 

2. WHEN WAS THE LAST COURSE COMPLETED? 
A) BEFORE 1960 B) 1960 ~ 1966 C) AFTER 1966 

3. WHICH OF THE FOLLOWING ACTIVITIES DO YOU INCLUDE IN THE PHYSICAL EDUCATION 
PROGRAM? PLEASE INDICATE WHAT PERCENTAGE OF THE TOTAL TIME DEVOTED TO 


PHYSICAL EDUCATION IN A YEAR IS SPENT ON THOSE ACTIVITIES. 


__% A) SOCCER __% |) SWIMMING 
__% B) VOLLEYBALL ___% J) GYMNASTICS WITHOUT LARGE APPARATUS 
__% C) BASKETBALL ___% K) GYMNASTICS WITH LARGE APPARATUS 
__%0) SOFTBALL ___% L) RAQUET-TYPE GAMES 
__%E) TAG ___%™) SKATING 
__%F) CREATIVE DANCE ___%N) TRACK & FIELD 
__% 6G) FOLK DANCE ___% 0) OUTDOOR EDUCATION 
___%H) SQUARE DANCE ___% P) OTHER (SPECIFY) 
100% TOTAL 


4, ARE YOU SATISFIED WITH THE PHYSICAL EDUCATION PROGRAM IN YOUR SCHOOL? 


YES NO (IF NO, HOW CAN IT BE IMPROVED?) 


5. ARE YOU SATISFIED WITH THE PHYSICAL EDUCATION FACILITIES AND EQUIPMENT 


IN YOUR SCHOOL? YES NO (IF NO, WHAT SHOULD BE ADDED? ) 


6. ADDITIONAL COMMENTS: (PLEASE USE BACK OF PAGE IF MORE SPACE 1S REQUIRED.) 
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TO BE COMPLETED BY TEACHERS IN SCHOOLS WITH FOLDAWAY CLIMBING APPARATUS 


—— EN SUHOOLS WITH FOLDAWAY CLIMBING APPARATUS 
7. WERE YOU TEACHING IN THIS SCHOOL WHEN THE CLIMBER WAS INSTALLED? 
YES (IF YES, PLEASE COMPLETE QUESTIONS 8, 9, 10.) 
NO (IF NO, PLEASE COMPLETE QUESTIONS 11, 12, 13.) 
8. AT THE TIME WHEN THE APPARATUS WAS INSTALLED, DID YOU RECEIVE INSTRUCTIONS 
AS TO HOW THE APPARATUS COULD BE ASSEMBLED? YES NO 
9. DID YOU RECEIVE INSTRUCTIONS AS TO HOW THE CHILDREN MIGHT USE THE APPARATUS? 
YES NO 
10, DID YOU SEE THE APPARATUS USED WITH CHILDREN (DEMONSTRATION OR FILM) 
BEFORE YOU FIRST USED IT? YES NO 
11. WHEN YOU CAME TO THIS SCHOOL, DID YOU RECEIVE INSTRUCTIONS AS TO HOW 
THE APPARATUS COULD BE ASSEMBLED? YES NO 
12. DID YOU RECEIVE INSTRUCTIONS AS TO HOW THE CHILDREN MIGHT USE THE APPARATUS? 
YES NO 
13. DID YOU SEE THE APPARATUS USED WITH CHILDREN (DEMONSTRATION OR FILM) 
BEFORE YOU FIRST USED IT? YES NO 
PLEASE _COMPLETE ALL OF THE FOLLOWING QUESTIONS 
14, HOW MANY WEEKS DO YOU USE THE CLIMBER EACH YEAR? 
A) FEWER THAN 5 WEEKS 8B) 5 — 8 WEEKS C) 9 — 12 WEEKS D) MORE THAN 12 WEEKS 
15. WHEN THE CLIMBER IS USED, HOW MANY MINUTES EACH CLASS PERIOD !S DEVOTED 
TO THE CLIMBER? A) FEWER THAN 5 MINUTES B) 5 — 10 MINUTES 
C) 11 - 15 MINUTES D) MORE THAN 15 MINUTES 
16. IS OTHER APPARATUS USED IN ADDITION TO THE CLIMBER? 
A) NEVER B) SOMETIMES C) MOST OF THE TIME OD) ALWAYS 
17. HOW MANY CHILDREN USE THE CLIMBER AT ONE TIME? A) FEWER THAN 8 
B) 8-15 C) 16 - 23 D) ALL CHILDREN IN THE CLASS 
18. NUMBER OF MINUTES A TYPICAL CHILD USES THE CLIMBER EACH PERIOD 


19, NUMBER OF PHYSICAL EDUCATION PERIODS EACH WEEK 
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Figure B - 7 


LINEAR RELATIONSHIP BETWEEN WEIGHT—HEIGHT RATIO AND 
THE FLEXED ARM HANG FOR TOTAL SAMPLE 
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Figure B - 8 


LINEAR RELATIONSHIP BETWEEN WEIGHT—HE!IGHT RATIO AND 
GRie STRENGTH OF THE RIGHT HAND FOR TOTAL SAMPLE 
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Figure B - 9 


LINEAR RELATIONSHIP BETWEEN WEIGHT-HEIGHT RATIO AND 
GRip STRENGTH OF THE LEFT HAND FOR TOTAL SAMPLE 
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Ficure B = 10 


LINEAR RELATIONSHIP BETWEEN WEIGHT-HEIGHT RATIO AND 
Putt=Ups FoR ToTAL SAMPLE 
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Figure B — 11 


DIFFERENCES BETWEEN SEXES ON FLEXED ARM HANG WHEN 
WEIGHT=HEIGHT RATIO 1S HELD CONSTANT 
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Figure B — 12 


DIFFERENCES BETWEEN SEXES ON GRIP STRENGTH OF THE RIGHT 
HANO WHEN WEI GHT=HEIGHT RATIO 1S HELD CONSTANT 
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Figure B - 13 


DIFFERENCES BETWEEN SEXES ON Grip STRENGTH OF THE LEFT 
HAND WHEN WEIGHT—HEIGHT RATIO 1s HELD CONSTANT 
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Figure B =— 15 


DIFFERENCES BETWEEN CLIMBER AND NON=CLIMBER GROUPS ON 
Putt-Ups WHEN WEIGHT=HEIGHT RATIO 1S HELD CONSTANT 
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HISTOGRAM oF RAW Scores FOR FLEXED ARM HANG 


Figure C - 16. 
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DISTRIBUTION OF SCORES FOR Grip STRENGTH OF RIGHT HAND 


**THE STATISTICS ON THIS PAGE REFER TU THE RAW DATA - 
VARIABLE 6& MIN 8.8900 MAX 57.200 WIOTH 0.988 
NO. INTERVAL: EXFREQ FREG CUMPROP CONV 
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Taste C ~ 11. DistRisuTion oF Scores For’ PuLL—ups 


*eSTHE STATISTICS GN THIS PAGE REFER TO THE RAW DATA - 


VARLABLE 8 MIN 0.100 MAX 12.500 WIDTH 0.253 
NO. INTERVAL EXFREQ FREQ CUMPROP CONV 
l 0.10 0.35 138.31 182. 0.1723 8.11 
oe 2s. C55 N.61 20.99 63. 0.405 9.52 
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Ficure C - 19. Histogram of Raw Scores For Putt-ups 
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&*xTHE STATISTICS ON THIS PAGE REFER TU THE RAW DATA - 
VARIABLE 9 MIN O.691 MAX 2.117 WIVTH 0.025 
INTERVAL EXFREQ FREG CUMPROP CONV 
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SUMMARY OF FINDINGS FROM TEACHER QUESTIONNAIRES 
FINDINGS PERTAINING TO ALL EIGHT SCHOOLS. 
1. THE MAJORITY OF TEACHERS HAVE ONE FULL COURSE OR LESS IN PHYSICAL 
EDUCATION AT UNIVERSITY. 
2. MOST TEACHERS HAVE TAKEN THIS COURSE BEFORE 1960. 
3. BETWEEN 40% AND 60% oF PHYSICAL EDUCATION TIME 1S SPENT ON ACTIVITIES 
WHICH MAY AFFECT UPPER BODY STRENGTH. 
4. MOST TEACHERS AND PRINCIPALS FEEL THAT? 
A) MORE EQUIPMENT 1S NEEDED FOR PHYSICAL EDUCATION, 
B) A SECOND GYMNASIUM IS NEEDED, 
¢) STORAGE FACILITIES FOR EQUIPMENT ARE INADEQUATE, AND 
D) THERE 1S A GREAT NEED FOR SPECIALISTS TO TEACH PHYSICAL EDUCATION. 
FINDINGS PERTAINING ONLY TO THE FOUR SCHOOLS WITH THE CLIMBING APPARATUS, 
1. MOST TEACHERS WERE IN THE SCHOOL FOUR YEARS BEFORE WHEN CLIMBING 
APPARATUS WAS INSTALLED. 
2. TEACHERS IN THE SCHOOL AT THE TIME OF INSTALLATION WERE SHOWN HOW 
TO USE THE APPARATUS, BUT TEACHERS COMING LATER GENERALLY WERE NOT 
SHOWN HOW TO USE IT. 
3. MOST SCHOOLS WITH THE CLIMBING APPARATUS USE IT AT LEAST TEN WEEKS 
DURING EACH SCHOOL YEAR. 
4. OTHER EQUIPMENT IS USED IN CONJUNCTION WITH THE CLIMBING APPARATUS 
ALMOST ALL OF THE TIME. 
5. TEN TO FIFTEEN CHILDREN ARE USUALLY ON THE APPARATUS AT ANY GIVEN TIME. 
6. EACH CHILD USES THE APPARATUS APPROXIMATELY TEN MINUTES DURING EACH 
OF THE TWO PERIODS EACH WEEK. 
7. THUS, A TYPICAL CHILD WILL USE THE APPARATUS APPROXIMATELY TWO 


HUNDRED MINUTES DURING EACH SCHOOL YEAR. 
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